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THE SURGICAL TREATMENT OF MARGINAL ULCER* 
Joun M. Beat, M.D. 


New York, New York 


When one considers that the complications of 
peptic ulceration usually constitute the indica- 
tions for surgical treatment of this disease, the 
results of this form of therapy are remarkably 
good. When large groups of patients are analyzed, 
85 to 90 per cent are free of recurrent ulceration 
after primary surgical therapy. However, when 
recurrent ulceration does appear, the problem of 
treatment is more difficult and the percentage of 
favorable results is markedly reduced.* A study 
of the failures should aid in the assessment of the 
initial therapy in order to diminish the incidence 
of recurrence in the future. Such an analysis is 
directed also to determine the appropriate 
method of treatment of secondary ulceration. 
The present paper is a review of marginal ulcera- 
tion over a 25-year period at The New York 
Hospital-Cornell Medical Center. A study has 
been made of all patients who were admitted to 
the hospital with anastomotic ulceration in order 
to obtain a comparison of the results of treatment 
after conservative and surgical therapy. 


CLINICAL MATERIAL 


Two hundred and four patients in whom a 
diagnosis of marginal ulceration was established 
with reasonable certainty, were admitted to the 
pavilion services of The New York Hospital 
from 1932 through 1957. In 176 (86.6 per cent) 
of these patients the diagnosis was determined 
by radiologic examination, by operation, by 
pathologic examination, or by a combination of 
these. In 28 (13.4 per cent) marginal ulceration 


*From the Department of Surgery, The New 
as Hospital-Cornell Medical Center, New York, 


Presented during the Baltimore Assembly of 
he Southeastern Surgical Congress, March 10-13, 
1958, Baltimore, Maryland. 


was manifested by pain and/or bleeding which 
was sufficiently typical to warrant the clinical 
diagnosis. 

Of the 204 patients 184 were men and 20 were 
women. Their ages ranged from 19 to 87 years 
(table 1) and the average age of the entire group 
was 50.8 years. Anastomotic ulceration followed 
gastrojejunostomy in 151 patients and was a 
sequela of partial gastrectomy in 53. The primary 
site of peptic ulceration had been located in the 
duodenum in 149 patients, in the stomach in 7 
and in the pyloric canal in 1. In 47 patients the 
site of the ulceration for which the primary pro- 
cedure was undertaken could not be determined 
with reasonable certainty (table 2). 


SYMPTOMATOLOGY 


The indication for the original operation did 
not appear to have a definite relation to the 
occurrence of anastomotic ulceration. Persistent 
ulcer pain had been the commonest indication 
for gastrojejunostomy. For the entire series, 
chronic ulcer distress had been the indication 
for the primary procedure in 86 patients, or 
42.2 per cent. 

Perforation of the ulcer had preceded the 
definitive primary procedure in 14 of the patients 
who had been treated by gastrojejunostomy and 
in seven of the gastrectomy group. 

Pain was again the most common first mani- 
festation of the development of stomal ulcera- 
tion and appeared as the initial symptom in 
109 patients (72.2 per cent). While pain heralded 
marginal ulceration in 31 patients, or 58.8 per 
cent, in whom partial gastrectomy had been per- 
formed, 22 of this group (41.5 per cent) had 
hemorrhage as the initial evidence of stomal ulcer. 


i 
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TABLE 1 60F 
Age and sex incidence in marginal ulceration* 
2 
Gastrojejunostomy group: w 40F 
Female 11 
Gastrectomy group: 20r 
= 
2 


*The New York Hospital-Cornell Medical 
Center, 1932-1957. 


TABLE 2 
Marginal ulceration 
Primary Operation 

Location of Primary Ulcer Gaui Partial 
jejunos- | gastree- | Total 

tomy tomy 
Duodenum. 906 44 149 
canals, 1 0 1 
42 5 47 

*The New York Hospital-Cornell Medical 


Center, 1932-1957. 


The interval between the primary operation 
and the appearance of marginal ulceration varied 
from two weeks to 29 years. This has béen charted 
graphically (figs. 1 and 2). It may be noted from 
these charts that the peak incidence of secondary 
ulceration after both partial gastrectomy and 
gastrojejunostomy is within one year of the 
primary procedure. However, a significant num- 
ber of patients developed stomal ulceration when 
more than 10 years had elapsed after gastro- 
jejunostomy. 

Gastrojejunocolic fistula developed in 18 pa- 
tients in whom gastrojejunostomy had been per- 
formed. In 1 patient the marginal ulceration was 
complicated by a gastrojejunocutaneous fistula. 


TREATMENT 


Gastrojejunostomy group. Forty-four patients 
who developed marginal ulceration after gastro- 
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jejunostomy and the onset of symptoms of mar 
ginal ulceration have been charted graphically. 
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Fig. 2. Interval between partial gastrectomy for 
peptic ulcer and the onset of symptoms of marginal 
ulceration have been charted. 


jejunostomy were managed without operation. 
Dismantling of the anastomosis and partial gas 
trectomy was performed in 62 patients. A second 
partial gastrectomy was undertaken in four of 
this group for recurrent ulceration and an addi- 
tional patient had a transthoracic vagotomy. Inf 
29 patients dismantling of the gastrojejunal 
anastomosis alone was performed. A later resee- 
tion was performed in 16 of this group. Eight 
patients were treated by vagotomy. Later partial 
gastrectomy was performed in three of these. 
Miscellaneous procedures were employed in eight 


Ja 
nat 
hac 
ton 
gas 
fist 
ace 
tio! 
tail 
late 
pat 
tiol 
ope 
ana 
(10 
dise 
age 
pat 
me 
forn 
witl 
fi 
for 
had 
trol 

G 
tien 
gina 
Five 
fron 
ulce 


Vol. 


10+ 


gastro. 
of mar. 
ally. 


10+ 


ymy for 
arginal 


ration. 
al gas- 
second 


January 1959 


patients. Four patients were subjected to revi- 
sion of the gastrojejunal anastomosis. One patient 
had a bleeding vessel ligated through a gastros- 
tomy and died in the postoperative period. A 
gastrojejunocolic fistula was closed in one. The 
fistula recurred later and was treated by partial 
gastrectomy elsewhere. Pyloric exclusion was 
accomplished in one patient. Recurrent ulcera- 
tion appeared and relief of symptoms was ob- 
tained by excision of the gastric antrum one year 
later. Jejuno-jejunostomy was performed in one 
patient who has been lost to follow-up observa- 
tion. Six deaths occurred in the period following 
operation, one after dismantling and resection, 
four after simple dismantling and one following 
vagotomy. 

It was noted that the patients who developed 
anastomotic ulcers following gastrojejunostomy 
(107 patients) were subjected to a total of 324 
operative procedures during the course of their 
disease process. 

Partial gastrectomy group. Conservative man- 
agement was followed in 19 patients who de- 
veloped stomal ulceration after partial gastrec- 
tomy. A higher resection was undertaken in 14 
patients with one postoperative death. Seventeen 
patients were subjected to vagotomy as treat- 
ment of marginal ulceration after partial gas- 
trectomy. In 13 a transthoracic approach was 
employed and in four the vagus nerves were 
divided by subdiaphragmatic exposure. There 
were no deaths in the immediate period after 
operation following vagotomy. Miscellaneous 
procedures were carried out in 3 patients. In 1 the 
anastomosis was revised. Jejunostomy was per- 
formed in 1 patient, an 87-year-old diabetic man 
with presumed intestinal obstruction. One patient 
had a perforated marginal ulcer plicated and 
refused further operative intervention. 

The 34 patients who were treated surgically 
for stomal ulceration after partial gastrectomy 
had a total of 104 operations in an effort to con- 
trol the ulcer problem. 


RESULTS OF TREATMENT 


Gastrojejunostomy group, (table 3). Of the 44 pa- 
tients who were treated conservatively for mar- 
ginal ulcer 38 continued to have ulcer symptoms. 
Five of these died of complications which resulted 
from their ulcers. Eight patients died of unre- 
lated causes. Three patients have been free of 
ulcer symptoms for more than five years at the 
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TABLE 3* 
Treatment of marginal ulceration which followed 
gastrojejunostomy 
Type of Therapy 
e|&s| & | 38 
om | om 
r=) | > | = 
Well 5 years or more...... 3] 31| 0/3 | 1 
Well less than 5 years..... La 
Recurrent ulcer........... 27 2114/5 
Deaths from ulcer......... 5 y 
Died from other causes....| 8 1; 0/0/0 
Lost to follow-up. ........ | O 
| 
| 44} 62| 8/8 


* See footnote to table 4. 


time of this report. One patient had periodic 
distress for 22 years after his admission to the 
hospital and then remained free of ulcer pain for 
11 years. A second patient was symptomatic for 
four years and now has been asymptomatic for 
eight years. A third patient was relieved of ulcer 
symptoms and has remained free of pain for 
seven years. One patient who developed an 
anastomotic ulcer 12 years after posterior gastro- 
jejunostomy for an obstructing duodenal ulcer 
was found to have hyperparathyroidism. A para- 
thyroid adenoma was removed two and one-half 
years ago and the patient has been free of evi- 
dence of peptic ulcer since that time. Two pa- 
tients remained free of ulcer distress after admis- 
sion for their marginal ulceration. One died 
12 years later of carcinoma of the lung and the 
other died after two years of coronary artery 
disease and pulmonary tuberculosis. 

Of the 61 patients who were treated by dis- 
mantling and partial gastrectomy, 31 have re- 
mained free of evidence of marginal ulceration 
for five years or more. An additional 17 patients 
are well but have been followed for less than five 
years. Thus satisfactory results have been ob- 
tained in 70.5 per cent of the 44 patients in this 
group who have been followed for five years or 
longer. Nine continued to have symptoms of 
marginal ulceration. One of these has suffered 
perforation of a jejunal ulcer on two subsequent 
occasions. Another was treated by transthoracic 
vagotomy without relief of symptoms. Four pa- 
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tients had secondary resections and have now 
been well from five to ten years after the second 
resection. Four (6.5 per cent) of the 61 patients 
are dead. One died in the immediate postopera- 
tive period. A second patient was well for five 
years at which time she suffered a hip fracture 
from which she succumbed at another institution. 
Two patients continued to have symptoms inter- 
mittently for approximately ten years after dis- 
mantling of the gastrojejunostomy and resection. 
One was a morphine addict; the other had been 
demonstrated to have a gastric ulcer two years 
after resection for marginal ulcer. The gastric 
ulcer healed with medical therapy although inter- 
mittent mild symptoms continued. Both patients 
died suddenly of undetermined causes nearly ten 
years after dismantling and resection. One patient 
was lost to follow-up after operation. 

One patient remained well after dismantling 
of the gastrojejunal anastomosis; only three years 
had elapsed when he was seen last after this 
operation. Seven of the 29 patients are dead. 
Four died in the immediate period following dis- 
mantling and three died later from complications 
of their ulcers. Of the patients who continued to 
have symptoms 16 were subjected to partial 
gastrectomy. Thereafter six were free of ulcer 
symptoms for five or more years. Two continued 
to have ulcer distress. One of these ultimately 
was subjected to a transthoracic vagotomy and 
has now been well for more than ten years. There 
was one death in the immediate postoperative 
period. Five patients were without ulcer symp- 
toms after resection but died of unrelated diseases 
three to eight years later. Two patients have been 
followed for less than five years without evidence 
of recurrence. 

Treatment of marginal ulceration by vagotomy 
was associated with one postoperative death in 
the eight instances in which it was employed. 
This patient died suddenly nine days after opera- 
tion, apparently from pulmonary embolism. 
Three of the eight patients have been free of 
symptoms for more than five years. Resection 
was later performed in three of the four patients 
who had continued symptoms. Two of this group 
have been well for more than five years. The third 
patient was relieved of ulcer symptoms but died 
suddenly of unknown causes two years after 
gastrectomy. 

The course of the patients who had suffered 
perforation of an ulcer prior to gastrojejunostomy 
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were analyzed to determine if this manifestation 
had a particular effect upon their future course, 
There were 14 patients in this group. The original. 
ulcer was in the duodenum in 13 and gastric in 
location in one. In eight the marginal ulceration 
was treated by dismantling of the gastrojejunos 
tomy and partial gastrectomy. Five are well 
(four for more than five years). One had subse- 
quent perforation of a jejunal ulcer that was 
visualized by radiographic examination and 
eventually died of posthepatitic cirrhosis. Va- 
gotomy was employed in the treatment of mar-)) 
ginal ulceration after gastrojejunostomy in one 
instance. This patient is improved but continues 
to have intermittent ulcer distress. Four of the 
patients in this group were treated by medication 
and three continue to have symptoms of peptic 
ulcer. Two years after the marginal ulcer was 
demonstrated one died of pulmonary tuberculosis 
and arteriosclerotic heart disease. One patient 
developed a duodenal ulcer after the gastro 
jejunostomy was dismantled and continued td 
have ulcer distress five years after this procedure 

_The presence of jejunal ulcer was detected by 
free perforation in six patients at some time after 
gastrojejunostomy. Three patients have been 
well for more than five years after dismantling 
and resection. A fourth patient is free of symp- 
toms three months after similar therapy. Perfora- 
tion of a jejunal ulcer occurred in one patient 
11 days after dismantling of the gastrojejunos- 
tomy stoma and partial gastrectomy. Plication 
was performed. but a second perforation occurred 
11 months later for which he was treated at 
another institution. The sixth patient succumbed 
to peritonitis after plication of the perforation. 

Analysis of the results of treatment of marginal 
ulcer after gastrojejunostomy demonstrates that 
there are definite hazards whether conservative or 
operative treatment is employed. Following the 
various types of surgical procedures, among the|? 
107 patients there were eight postoperative 
deaths and five deaths caused by ulcer. Thus 
there was total mortality of 12.1 per cent which 
was related to ulcer in this group. There were five 
deaths caused by ulcer among the 44 patients 
who were treated without operation, a mortality 
of 11.3 per cent. However, only four or 9.1 per 
cent of this latter group remained free of ulcer 
symptoms. In the group of patients who were 
treated by surgical means after the appearance of 
stomal ulceration, 47 are considered well, some 
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after multiple procedures. When one excludes the 
21 patients who are well but whose follow-up 
period has been less than five years, one finds 
satisfactory results in 58.2 per cent of 86 patients 
who were treated by operative intervention. 
Gastrectomy group, (table 4). Nineteen patients 
were treated for secondary ulceration by con- 
servative means and two have remained well for 
more than five years. Seven have continued to 
suffer from their ulcers, four for more than five 
years. One patient died at another institution 


} and at postmortem examination a gastrojejuno- 


colic fistula was found. Nine patients have been 
followed without further trouble for intervals 
which range from one to four years. One of these 
patients is a woman who was admitted with a 
demonstrable jejunal ulcer two years after gas- 
trectomy for duodenal ulcer. She was found to 
have Cushing’s syndrome and bilateral adrenal- 
ectomy was performed. She has remained free of 
ulcer symptoms since adrenalectomy. 
Vagotomy was performed in 17 patients with 
marginal ulceration after partial gastrectomy. In 
13 a transthoracic approach was employed and in 
four the vagotomy was accomplished through an 
abdominal incision. Nine of the 17 patients have 
remained well for more than five years. Four 
others have been followed for less than five years 
without evidence of recurrent ulceration. Two 


TABLE 4* 


Treatment of marginal ulceration which followed 
partial gastrectomy 


Type of Therapy 
| ss 
2 | 62/8 82/3 
Sila 
Well 5 years or more....| 2| 4 9/ O | 15 
Well less than 5 years... 9 | 3 4} 0 | 16 
Recurrent ulcer......... SP 
Operative deaths........ 1 2 
Death from ulcer.......| 0; O 1 
Deaths from other 
19| 14 3 | 53 


*The results in tables 3 and 4 indicate the 
results which were found after the initial opera- 
tive procedure that was employed in an effort to 
combat marginal ulceration. 
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patients died from unrelated diseases between 
one and two years after vagotomy without further 
ulcer difficulties. Two patients continued to have 
ulcer symptoms. In one of these, subsequent dis- 
mantling and resection was followed by a trans- 
thoracic vagotomy without freedom from ulcer 
symptoms. This patient had many psychiatric 
problems and ultimately died of poisoning from 
self-administered salicylate six years after the 
last operation. Evidence of peptic ulceration was 
absent at the time of autopsy. The second patient 
was also subjected to another attempt at section 
of the vagus nerves, followed within three years 
by radiation therapy to the stomach. Intermittent 
ulcer symptoms have continued to be present but 
the patient has been free of major complications 
of ulcer. 

Of the 14 patients who were subjected to dis- 
mantling and further resection of the stomach 
as treatment of marginal ulceration, four have 
remained well for more than five years and three 
for periods ranging from six months to two years. 
There was one death in the immediate post- 
operative period and a second patient died three 
months later of liver disease elsewhere. Five pa- . 
tients had persistent ulcer problems. Two of these 
were treated one year later by vagotomy without 
improvement, and one has been subsequently 
lost to follow-up. One patient whose marginal 
ulcer appeared two weeks after the original resec- 
tion was admitted with perforation of a jejunal 
ulcer two months after her second resection and 
died seven days after the perforation had been 
closed. 

Three patients were treated surgically with 
miscellaneous procedures. Revision of the gastro- 
jejunostomy was associated with recurrence of 
ulcer symptoms in one patient whose original 
operation had been a Billroth II procedure. One 
and one-half years after revision of the anasto- 
mosis, dismantling and further resection was per- 
formed and the patient has been well for 16 years. 
In one patient, jejunostomy was undertaken but 
the patient died in the postoperative period. A 
third patient refused further surgical therapy 
after a jejunal ulcer had been plicated. Inter- 
mittent ulcer symptoms continued for nine years 
at which time he died from carcinoma of the 
kidney. 

Seven of the patients who developed marginal 
ulceration after partial gastrectomy had suffered 
perforation of a’ duodenal ulcer prior to gastrec- 
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tomy. Three have been treated for anastomotic 
ulceration by further resection of the gastric 
remnant. Two are now well two and six years 
after this second procedure. One developed 
another jejunal ulcer for which treatment was 
given in another institution. Four of the group 
were treated conservatively for stomal ulceration 
which was manifested by bleeding. Three have 
been free of further symptoms. One had a second 
episode of gastrointestinal hemorrhage but was 
found to have advanced pulmonary tuberculosis 
which required institutional care elsewhere. 

Five patients developed free perforations of 
jejunal ulcers after partial gastrectomy. One pa- 
tient is well six years after a higher resection was 
performed. One patient has been free of further 
ulcer distress for four years after a second resec- 
tion but now has evidence of cirrhosis. A third 
patient died after plication of a perforation that 
had been present 24 hours prior to hospitaliza- 
tion. A fourth patient had a subdiaphragmatic 
vagotomy performed at the time that a perforated 
jejunal ulcer was plicated; however, ulceration 
persisted for which two additional procedures 
were performed with improvement but not free- 
dom from symptoms. She died from salycilate 
poisoning six years after the last operation. 
Another patient refused further operative ther- 
apy after plication of a perforated anastomotic 
ulcer. Symptoms continued intermittently until 
the time of his death nine years later from car- 
cinoma of the kidney. 

Thus, in summary, 53 patients in this series 
were found to have marginal ulceration, after 
partial gastrectomy had been performed. Of the 
19 who were treated by conservative methods, 
only two are free of ulcer symptoms and one has 
died of complications from ulcer. Thirty-four 
patients were treated by surgical procedures and 
14 had remained well for five years or longer. If 
the seven patients who have been free of ulcer 
problem for less than five years after operative 
intervention are subtracted from the total number 
who were treated by operation, 51.9 per cent of 
this group have been without manifestations of 
secondary ulceration for five years or longer. 
Three (8.3 per cent) died from operative inter- 
vention in this group of 34 patients. 


DISCUSSION 


Certain observations are apparent from the 
analysis of the results of treatment of marginal 
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ulceration in the present report. The occurrence 
of secondary ulceration after a primary definitive 
procedure indicates that the initial operation, 
was inadequate. In approximately three-fourths 
of the patients in the current study, the initial 
surgical procedure had been gastrojejunostomy 
which is known to be followed by a significantly 
high incidence of marginal ulceration. 

The results of this series also reveal that the 
operative hazard is increased in the performance 
of secondary procedures. This was particularly 
true of the group in whom a compromise proce. 
dure was performed, such as dismantling of the 
gastrojejunostomy without associated resection, 
a procedure which was abandoned in this institu. 
tion 12 years ago. 

However, the most serious problem which 
may be noted is the resistance to therapeutic 
measures that a small group presents. These pa- 
tients continued to have recurrent ulceration 
after the standard forms of therapy were ex 
hausted. It is this group that illustrates the limi- 
tation of treatment where the pathogenesis of a 
disease is not clearly understood. 

Certain recommendations are justified from 
the data which has been assembled. Marginal 
ulceration which occurs after gastrojejunostomy 
is best treated by dismantling of the gastroenterie 
anastomosis and by partial gastrectomy. Vagot- 
omy does not appear to be adequate protection 
in this group. This is in agreement with the ob- 


servations of Walters.* The failure of vagotomy 
TABLE 5* 
Marginal ulceration—final results of treatment 
Treatment 
Follow-up Result 

Operative 3 
Well 5 years or more........ 61 6 
Well less than 5 years....... 28 9 
Recurrent ulcer............. 16 34 
Deaths from ulcer........... 5 6 
Postoperative deaths. ....... ll 0 
Deaths from other causes... . 18 8 
Lost to follow-up............ 2 0 


* The results of operation in this table were 
obtained after the total number of procedures 
had been performed on the patients in the present 
series. 
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to render satisfactory results in such instances 
may be caused by the malfunction and/or mal- 
position of the gastrojejunostomy stoma. Thus 
antral hyperfunction may be present and can 
initiate recurrence or persistence of ulceration.‘ 

The diverse nature of jejunal ulceration which 
may follow partial gastrectomy is illustrated in 
the present series. Four patients were relieved of 
further peptic ulcer manifestations by secondary 
partial gastrectomy which indicates that the 
initial resection was not extensive enough. How- 
ever, for the entire group, vagotomy yielded the 
best results. It is therefore suggested that mar- 
ginal ulceration which occurs after partial gas- 
trectomy should be treated by vagotomy unless 
the initial resection has been limited in extent. 
In such instances, a more extensive gastrectomy 
may be undertaken. 

Compromise procedures have been followed 
by such unfavorable results that they are contra- 
indicated in the treatment of marginal ulcera- 
tion. Not only is recurrent ulceration usual but 
the operative mortality is high and complications 
are frequent. Revision of the anastomotic stoma 
and dismantling of the gastrojejunostomy were 
uniformly unsuccessful. Relief of further ulcer 
manifestations was obtained in the majority of 
those who were treated later by partial gas- 
trectomy. 

A comparison of the results after operative 
treatment and after conservative therapy has 
been summarized in table 5. The operative re- 
sults have been assessed for the entire series after 
all operations were performed in an attempt to 
prevent recurrent ulceration. Only six of the 63 
patients who were treated without operation 
were relieved of their ulcer symptoms for pro- 
longed periods of observation. It may be noted 
that six patients died from the complications of 
ulcer during the period of this study. Among the 
141 patients upon whom surgical procedures 
were performed, 11 patients died as a result of 
the operation and five from ulcer. Six of these 
deaths occurred in the group of patients who were 
treated by compromise procedures. Sixty-one of 
the 113 patients who were eligible for considera- 


} tion after five years of observation following 


operation were relieved of the manifestations of 
ulcer. Thus, although the mortality rate was not 
significantly different for operative and conserva- 
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tive management, there was a marked contrast 
in the relief from recurrent ulceration in the two 
groups. In the patients in whom a definitive 
operation for secondary ulceration was _per- 
formed, the mortality rate was diminished and 
relief from subsequent ulceration was significantly 
greater. 

Abnormalities of endocrine glands were impli- 
cated in three patients in the pathogenesis of 
marginal ulceration in this series. In one, removal 
of a parathyroid adenoma has been associated 
with relief of ulcer symptomatology. In a second 
patient, a woman with Cushing’s syndrome with 
adrenal hyperplasia, stomal ulceration has not 
recurred after bilateral adrenalectomy was 
undertaken. A third patient, a diabetic man, in 
whom repeated hemorrhage had occurred, was 
found at postmortem examination to have an 
islet cell adenoma of the pancreas. Although 
associated peptic ulceration and abnormalities 
of endocrine glands occur relatively infrequently, 
consideration should be given to this relationship 
in those patients who have persistent ulceration 
despite apparently adequate therapy.! 2 

There remains a small but difficult group of 
patients who continue to have peptic ulceration, 
frequently with serious complications. The key 
to this problem has not been found. It is possible 
that some factor other than erosion from the acid- 
peptic components of gastric secretion may be 
responsible for this troublesome minority. The 
solution awaits clarification of the basic cause 
of peptic ulcer. 

Dept. of Surgery 
The New York Hospital-Cornell Medical Center 
New York, N.Y. 
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FRACTURES OF THE HIP* 


D. C. W. Finney, M.D., BEvertey B. Jones, M.D., AND GeorGE O. Eaton, M.D. 


Baltimore, Maryland 


Much has been written on the problem of acute 
fractures of the hip. The many phases of this 
subject are well known and frequently discussed. 
Our study is an attempt to evaluate factors influ- 
encing the morbidity and mortality of an elderly 
group of patients undergoing surgery for this 
condition in a general hospital. The large volume 
of patients treated at the Union Memorial Hospi- 
tal in Baltimore for acute hip fracture further 
stimulated our interest in this problem. An 
evaluation of the factors influencing the prog- 
nosis of the three general types of hip fracture will 
be recorded. A follow-up study has been done in 
an effort to establish the end result. A particular 
emphasis has been placed on failure of bony 
union. 


DESCRIPTION OF SOURCE AND TYPES OF CASES 


This study is based on 315 cases of acute frac- 
ture of the hip operated on during a three-year 
period, 1954 to 1956 inclusive. A group of 18 pa- 
tients with acute hip fractures were treated with- 
out operation during this same time period, and 
are not included in this study. During this time, 
at the Union Memorial Hospital, there were 245 
cases treated on the Private Service by a total 
of 14 different orthopedic surgeons, and 70 cases 
treated by the house staff. The age range was 
35 to 97 years, with a mean age of 73.5 years. 
The vast majority of these cases fell into the 
70 to 90 age group, as would be expected (Fig. 1). 
Eighty-five per cent of the patients were female, 
53 per cent of the fractures were of the left hip; 
59 per cent of this series had fractures of the neck 
of the femur (of which 53 were impacted and 133 
displaced). The remainder, or 129 cases, had 
intertrochanteric fractures. 

In analyzing the general condition of all these 
patients, three groups were chosen: Group A 
consisted of those patients in good general condi- 
tion; in Group B were those patients having 
chronic disease (e.g., diabetes mellitus, conges- 
tive heart failure, etc.) which were adequately 
compensated; patients in Group C, the poorest 


*From the Surgical Service, Union Memorial 
Hospital, Baltimore, Maryland. 


risk group, were those having uncompensated 
chronic disease. There were 131 Group A patients, 
136 Group B patients and 48°Group C patients, 


TYPES OF TREATMENT ELECTED 


There were eight different types of treatment 
elected for the 315 fractures. Two-hundred 
eleven were corrected by Jewett nails—for both 
intertrochanteric and displaced neck fractures, 
Since 1956, the majority of displaced neck frac- 
tures have been treated with Pugh nails. There 
are 15 such cases in this series. For the impacted 
neck fractures, the usual procedure was internal 
fixation with one or two wood screws. There are 
63 cases in this group. The Smith-Peterson nail 
was used in only 12 cases, Knowles pins were 
used in 8 cases, Steinman pins in 2, well leg trac- 
tion in 2, and primary Eicher prostheses in 
2 cases (fig. 2). 

Ninety-three and nine-tenths per cent of all 
these patients were given general anesthesia, 
which consisted almost entirely of sodium Pento- 
thal induction, nitrous oxide and oxygen, and 
muscle relaxants. The average anesthesia time 
for the entire group was 96 min. There were no 
anesthetic deaths in this group of patients. The 
average length of hospital stay was 3144 weeks. 


MORTALITY 


There were 19 in-hospital deaths in this group 
of 315 hip nailings, for a mortality rate of 6.03 
per cent. The mortality rate of the private cases 
was 4.8 per cent compared to 10.1 per cent for 
the house staff cases (fig. 3). The higher incidence 
in the latter group may be explained, at least 
partially, by the greater percentage of poor risk 
patients. 

The causes of death in order of decreasing 
frequency were: pneumonia, 7; pulmonary em- 
boli, 3; myocardial infarction, 3; unknown cause 
(no autopsy), 3; cerebral vascular accidenis, 2; 
and hypertensive arteriosclerotic cardiovascular 
disease with terminal uremia, 1. It is interesting 
to note that despite the availability and free use 
of antibiotics, pneumonia was still the predomi 
nant cause of death The pneumonias were 
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Fig. 2 


usually of the hypostatic type in bedridden, de- 
bilitated patients. All of these 19 deaths fell 
within the 60 to 90 age group, with a mean age 
of 80.1 years. 

According to our preoperative classification 
into groups, the 134 Group A patients had 3 
deaths, the 136 Group B patients had 8 deaths 
and the 48 Group C patients had 8 deaths. We 
cannot see any relation between the time interval 
from fracture to surgery and mortality rate, be- 
eause of the small number of deaths in this series. 


COMPLICATIONS 


There were 101 complications in 89 cases mak- 
ing a total complication rate for the entire group 
of 28 per cent. The most frequent complication 


HOSPITAL MORTALITY. 
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encountered was urinary tract infection, 16 cases; 
next, decubitus ulcers, 12; followed by displace- 
ment of fracture (during hospitalization), 11; 
pulmonary embolus and wound infection, 10 
each; congestive failure, 9; pneumonia, 8; and 
phlebitis, 4. There were 21 other complications 
of less frequent occurrence. The complication rate 
in the Group A patients was 18 per cent, and in 
Group B, 30 per cent. It is interesting to note, 
however, that in the patients in Group C, the 
complication rate reached 50 per cent. 

The incidence of decubitus ulcers in this group 
of patients was not high. This, we feel, is partially 
due to the frequent use of indwelling Foley 
catheters. Perhaps, the use of this catheter is 
reflected in the number of urinary tract infec- 
tions. Early mobilization of all patients was 
attempted in order to reduce the incidence of 
phlebitis, pulmonary emboli and _hypostatic 
pneumonia. Of those patients who were able to 
be put in a wheelchair, the average time from 
surgery to chair mobilization was 6.3 days. The 
incidence of embolism for the entire group was 
3.15 per cent, of which, 30 per cent were fatal. 
This does not differ appreciably from the reported 
experience of others for most series of major 
surgical cases. 

Of the 11 patients who had displacement of 
fracture during the hospital stay, an analysis 
was made to determine the causative factors. The 
average time after operation that the -displace- 
ment was recognized was 12 days. The age of this 
group parallels the age of the series, hence would 
not appear to be a factor. The majority of pa- 
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tients in this group were the poorest risk, Group C 
patients and presumably factors of nutrition, 
bone texture, senility, ete., were contributory in 
causing early displacement. The time interval 
from fracture to surgery was not significantly 
different in this group. Eight of the 11 cases were 
displaced neck fractures, which further empha- 
sizes the difficulty encountered with this type 
fracture. Of interest, is that four of these in-hos- 
pital displacements were fixed primarily with 
Smith-Peterson nails, which constitutes a 33 per 
cent early displacement rate of the total Smith- 
Peterson procedures in this series. Two were 
Knowles pinnings (for a 25 per cent rate of dis- 
placement), while the in-hospital displacement 
rate of Jewett nails and wood screws was only 
1.9 per cent and 1.6 per cent, respectively. 


FOLLOW-UP STUDY 


Of the 296 patients in this series discharged 
from the hospital, follow up information was 
available in 276. The over-all average time period 
of follow-up was 12.2 months. In the group that 
was followed 41 patients died after discharge; 
23 deaths occurred within the first three months 
after discharge (representing over one-half of 
those cases that died after leaving the hospital). 
In an additional 13 cases followed, there were no 
x-rays or other definite information as to bony 
union, leaving 243 patients in this follow-up 
group with definite information as to bony union. 
To determine if general condition had any effect 
on relative chances of bony union, regardless of 
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type of fracture, it was found that in group 4 
patients followed for sufficient length of time, 106 
of 115 obtained union for a rate of 92 per cent 
In Group B patients, 87 of 102 achieved bony 
union for a rate of 85 per cent, while 20 of 26 
Group C patients, or 77 per cent obtained bony 
union. Of the intertrochanteric fractures, 96— 
or 95 per cent of 101 patients with sufficient 
follow-up information—achieved bony union, 
Of the 45 impacted neck fractures, with sufficient 
follow-up, 40 or 91 per cent progressed to firm 
bony union. There were 98 cases of displaced 
neck fractures followed with sufficient informa- 
tion to show that 77 of these—or 78 per cent had 
bony union (fig. 4). 
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DISPLACED NECK FRACTURES 


As is noted, the incidence of union of displaced 
neck fractures was lower than in the other two 
fracture groups. An effort was made to analyze 
this group in order to determine the factors in- 
fluencing union. In the majority of these cases, 
fixation was accomplished with Jewett nails. 
Thirteen of the total of 64 cases treated this way 
failed to obtain bony union, a nonunion rate of 
20.3 per cent. One of these was listed as delayed, 
but uniting slowly, three were pathologic frac- 
tures (metastatic carcinoma at fracture site), one 
was a fracture of the nail resulting in nonunion, 
and in 8 cases absorption at the fracture site 
allowed the nail to penetrate into the acetabulum 
with nonunion. Four of this group of eight had 
additional surgery with insertion of prostheses. 

The Pugh nail has been used with increasing 
frequency since 1956, and of the 11 patients fol- 
lowed for sufficient time, there were no non- 
unions. It would appear that this type of fixation 
is an improvement in the treatment of displaced 
neck fractures (fig. 5). 

The frequency of union of these displaced neck 
fractures has been analyzed in relation to the 
time interval between fracture ‘and surgery. 
Thirty-eight patients were operated on in the 
first 24-hr. period, and 33, or 86.8 per cent ob- 
tained union. Of the 30 patients operated on in 
the 24- to 48-hr. period after fracture, 23 or 
76.7 per cent obtained union. Of those patients 
whose operation was delayed until the third day, 
10 out of 14 achieved union, a rate of 71.4 per 
cent. In the fourth and fifth days, there was a 
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67 per cent rate of union in 6 and 3 cases, respec- 
tively (fig. 6). 


SUMMARY 


1. The in-hospital survival rate of 315 patients 
with hip fracture was 93.9 per cent. Eighty-one 
per cent of the entire group survived for more 
than one year following discharge from the 
hospital. 

2. General anesthesia was used in 94 per cent 
of these patients. There were no anesthetic deaths 
or complications attributable directly to anes- 
thesia. 

3. It appears that the best end results in terms 
of bony union occur in the cases with the mini- 
mal time interval between fracture and surgery, 
particularly in displaced neck fractures. The 
morbidity, however, in those operated on under 
24 hr. did not differ from those operated on after 
24 hr. (being 28 per cent in both groups). 

4. There is a direct relationship between the 
preoperative status of the patient and hospital 
mortality and morbidity. 

5. In our follow-up study, 95 per cent of inter- 
trochanteric fractures and 91 per cent of impacted 
neck fractures obtained bony union. Of the dis- 
placed neck fractures, 78 per cent achieved bony 
union. In our experience, the best results were 
obtained in displaced fractures of the femoral 
neck when internal fixation was accomplished 
with a Jewett nail or a Pugh nail. 


Union Memorial Hospital 
Baltimore, Maryland 
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CHANGING CONCEPTS OF GALLSTONE FORMATION* 


Donatp R. Wesster, M.D. ann E. G. Catra, M. D. 


Montreal, Canada 


Many theories have been advanced and many 
agents blamed as the cause of gallstone formation. 
A few of these causes are listed below: 


Suggested etiology of gallstone formation 

Major: 

Infection 

Stasis 

Metabolic dysfunction 
Minor: 

Neurogenic 

Psychosomatic 

Dietetic 

Hormonal 

Hyperchclesteraemia 

Physicochemical 

Colloidal changes 

Allergy 

Hydrogen ion changes 

Bacterial decomposition 

Pancreatic ferments 

Vascular changes 

Hemolytic disease 

Vitamin deficiency 

Racial 

Climatic 


However, despite experimental studies, shrewd 
theoretical deductions and experienced clinical 
observations, no particular agent has been ac- 
cepted entirely by a majority of clinical and 
research workers. 

The problem is complicated as human beings 
cannot be used for experiments nor in humans 
do we know the duration of the disease before 
symptoms develop. The different types of stones 
suggest different mechanisms and work on experi- 
mental animals of different species and metab- 
olisms cannot be freely translated to humans. 
Another major obstacle is the paucity of our 
knowledge concerning the exact composition of 
bile and the secretory process of the liver cells. 
The formation of cholesterol, bile acids and re- 
lated sterols and steroids from a common liver 
cell is poorly understood. If we accept Kleb’s 
statement in 1899 that gallstones are metamor- 

* Presented during the Baltimore Assembly of 


The Southeastern Surgical Congress, March 10-13, 
1958, Baltimore, Maryland. 


phoses of bile, then we infer that various physio- 
logical and pathological factors are operative at 
different times if various types of calculi are 
formed. 

The actual site of formation of stones is not 
necessarily in the gall bladder. Dixon and 
Lichtman‘ reported a study of 60 cases of con- 
genital absence of the gall bladder where 27 per 
cent had common bile duct caleuli. The gall 
bladder, however, does offer a reservoir where 
stones once formed may increase in size by 
changes in the composition of the bile or in the 
anatomical position and functioning of the gall 
bladder. 

Popper and Szanto® in 1956 reported an intra- 
hepatic cholestasis and micro calculi in humans, 
suggesting confirmation of Reidel’s statement in 
1901 that where bile passes stones may form. If 
is entirely possible that concrements frequently 
pass symptomless into the duodenum, and that 
their presence in the biliary tract is normal. 

Since stones are rarely found before puberty 
and frequently in adults, Robertson and 
Chaufford supported the deduction that a hor- 
monal factor was operative in the fertile period. 
This has support in Mustakallio’s* recent work 
describing an enzyme—succinic dehydrogenase 
occurring in pregnancy—that affects the gall 
bladder epithelium inhibiting the inspissation of 
bile but in late pregnancy a high production of 
estrogens is antagonistic to this enzyme so that 
increased inspissation and viscosity occurred. 

Although it is a clinical observation that 
women have double the incidence of gall bladder 
disease that men do, and that pregnancies in- 
crease the incidence in these females, it appar- 
ently is not caused by increased cholesterol levels 
in the blood as people with cholesteraemia do not 
commonly have gallstones and people with low 
cholesterol levels have gallstones; nor has it. been 
proven that the liver will secrete more bile chol- 
esterol in cases of high serum cholesterol. Fertil- 
ity and pregnancy are not apparently major 
factors, for the white race has a much higher 
incidence of gall bladder disease than does the 
negro, Chinese, Japanese, or Javanese, who have 


| | Jar 
a hi 
abo 
part 
tion 
pret 
won 
gen 
| of 1 
at t 
| W 
in t 
reve 
| man 
Fur 
does 
| 
repe: 
nati 
bact 
such 
chan 
ing | 
been 

| 12 


January 1959 


a higher incidence of pregnancies. The old adage 
about the “fat fertile female of forty” is only 
partly true by virtue of being a clinical observa- 
tion in the New World. The statistical inter- 
pretation might be simply that most menopausal 
women in this country are overweight and such 
generalities overlook the fact that the majority 
of women are married and have had children 
at that age. 


INFECTION 


What of infection? Clinical results alone dis- 
pose of the possibility of this being a prime factor 
in the pathogenesis of biliary calculi. Studies 
reveal that a surprisingly low percentage of hu- 
man cases is associated with positive cultures. 
Further, the presence of bacteria in some cultures 
does not prove that they are responsible, for they 
may be wayfarers or commensals. It has been 
repeatedly observed that the histological exami- 
nation of gall bladder sections seldom reveals 
bacteria or a true bacterial response in the tissues 
such as seen in other acute infections. The 
changes as noted by Denton were more in keep- 
ing with a vascular or allergic condition. It has 
been shown by other workers that a similar acute 
picture, even a hemorrhagic response, can be 
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obtained by injecting or feeding an excess of bile 
salts to animals. 

The possible effect of the bowel flora on bile 
in the gall bladder or on the enterohepatic circu- 
lation of cholesterol and fat absorption has never 
been intensively investigated. 


STASIS 


Stasis as a factor in gallstone formation has 
been offered as the most likely causative agent. 
This might be both functional and mechanical. 
Howard® has reported non-visualization or de- 
layed emptying of the gall bladder in cases of 
injury and disease. This could be caused by a 
failure of the hormonal mechanism. It might also 
help to explain the frequency of acute cholecys- 
titis in the aged following some abdominal pro- 
cedure. Dehydration could well influence the 
character of the hepatic secretion. Mechanically, 
stasis could be produced by partial or complete 
obstruction of the ductal system. It could also 
accompany such a procedure as choledocho-jejun- 
ostomy which eliminates the rising pressure of the 
common bile duct that is responsible for the fill- 
ing of the gall bladder. 

This problem has recently been investigated 
by Dr. Wangensteen’s group. He feels that 


Fig. 1 (A, left and B, right). High cholesterol content gallstones on cholesterol-free diet. X 36. 
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stenosis of the ampulla is definitely a causative 
factor and should be explored in all cases, and 
also that the gall bladder should be removed in 
all cases of choledochojejunostomies. He also 
suggests that strictures may form as the result 
of peptic ulceration in the duct from reflux of 
digestive secretions. 

Cattell and associates* in 1957 reported 100 
cases of benign stricture of the common bile duct 
in which 51 cases had, interestingly enough, 
calculi or sludge. Most of these cases had pre- 
vious surgery and one might assume that in 
addition to the stasis an abnormal secretion of 
bile played some part in the reformation of these 
calculi. Carter and associates? reported that they 
found biliary stasis present to an equal degree in 
calculous and non-calculous gall bladders and 
concluded that other prime factors were respon- 
sible for stone formation. 

In the Royal Victoria Hospital we had the 
opportunity of following 22 out of 33 patients 
who had had stones removed from a normally 
functioning gall bladder. Within ten years 9 had 
had a cholecystectomy for recurrent stones, 2 
having acute cholecystitis, and of the remainder 
all but one had either a nonfunctioning gall 
bladder with stones or a poorly-functioning gall 
bladder with stones (and that one showed a gall 
bladder functioning well but containing stones). 
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It is suggested that the disease is a metabolic 
dysfunction and is not caused by either a dis. 
ordered gall bladder or sphincteric obstruction, 
as the original radiographs in every case showed 
a normally filling and emptying gall bladder. 

In our laboratory hamsters were fed a litho- 
genic diet as described by Dam and Christensen,‘ 
modified by the deletion of the fat soluble vita- 
mins. This is a cholesterol-free diet low in fats, 

Eighty-three per cent of these animals de. 
veloped stones in 28 days. These stones had a 
high cholesterol content indicating that the liver 
is capable of synthetizing and excreting a large 
quantity of cholesterol even in the absence of 
any exogenous source. 

Rabbits and guinea pigs were fed dihydro- 
cholesterol in a normal diet, in the manner of 
Bevans and Mosbach.! One hundred per cent of 
the rabbits formed calculi after nine days. Even 
after cholecystectomy 10 per cent of these ani- 
mals had stones in the common bile duct. These 
animals were sacrificed at predetermined periods 
of time so that the age of the calculi could be 
definitely known. 

The effect of some naturally occurring agents 
was investigated by adding to the diet: (1) corti- 
sone, (2) progesterone and estrogens, (3) vita- 
mins A and D. These agents all reduced the 
number of stones formed. The same was true 


Fic. 2. Gallstones formed on normal diet with dihydrocholesterol; pigment and bile acid gallstones. 


(A, left) After 14 days; (B, right) after 21 days. X 34. 
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when the tetracyclines were administered and 
the character of the stones changed showing low 
cholesterol content. 

Another very interesting observation was that 
the animals on a cholesterol-free diet developed 
the stones without detectable pathology in the 
gall bladder, although the gall bladders of the 
animals fed dihydrocholesterol with a normal 
diet showed the gross appearance of acute 
cholecystitis. There was, however, no evidence 
of bacterial infection and serial cultures were 
negative. 

If these experiments could be translated to 
human experience we have the stone formation 
in normally functioning gall bladders and also 
stone formation in gall bladders showing an acute 
reaction to a change in the composition of the 
hepatic secretions. 

The work of the colloid chemists suggest that 
concretions form instantly when the necessary 
conditions are present, just as rapidly as blood 
can form clot. It seems certain that the bile is 
generally in a “sol” state, 7.e., in equilibrium, 
but the balance is extremely delicate and changes 
to the “gel” stage are possibly ever present 
phases of the excretion and flow of bile from the 
liver and many secondary factors influence the 
final type of bile. 

In our experiments we have observed two 
methods of stone formation: 

(1) The precipitation of cholesterol out of 
ionic solution onto particulate debris; (2) the 
transformation of a colloidal gel into a crystalline 
state by a process of aging. The increase in size 


Fic. 3. Gallstones in hamsters on cholesterol- 
gh diet with cortisone (low cholesterol content). 
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has occurred by the aggregation of these daughter 
colloidal gels to form irregular larger bodies. 

Also, there is a third method of stone forma- 
tion found in cases of anemias such as congenital 
spherocytosis when an overwhelming amount of 
red cell pigment brought to the liver by the 
phagocytes must be excreted. 

In human bile it is possible to detect gel con- 
stituent in some cases and precipitation aggrega- 
tion in addition to others. 

Microscopic examination of petrographic sec- 
tion of large human calculi confirm that many 
calculi have grown in size by aggregation of 
daughter calculi and not simply by precipitation 
of bile elements on multiple nuclei simultane- 
ously. Simple macroscopic examination of the 
mulberry type stone shows externally on the 
outer coat of the calculi multiple clusters of 
cholesterol crystals firmly adherent with a thin 
hard cholesterol coat of plate crystals and occa- 
sionally calcium maintaining solidity of the 
whole. 

CONCLUSION 


It is suggested that while infection, and particu- 
larly stasis, may play a definite role in the pro- 
duction of stones, it is effected by altering the 
composition of the bile. 

The secretion of bile can be profoundly altered 
by diet, hormonal and many exogenous agents, 
and the conversion from a sol to a gel to the 
crystalline form can occur in a normal extra- 
hepatic biliary system. The surgeon can obtain 
some comfort that stones in the common duct 
after operation are not necessarily missed but 
may quickly form when abnormal bile is secreted. 


Fic. 4. Gel forms in human bile with cholesterol 
crystals; red blood cells for comparison of size. 
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It is felt that a marked derangement of the 
liver synthesis and excretion of the sterol-steroid 
group appears to be the prime factor in the path- 
ogenesis of cholelithiasis. 

Future work by biochemists on the sterol and 
lipid metabolism will contribute much to our 
understanding of the secretion and constituents 
of bile. Until then it is not probable that there 
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Fig. 6. Petrographie section of a human gallstone (viewed with polarized light). x 93. 
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will be any nonsurgical advance of significance 
in the prevention and treatment of gallstone 
formation. 


Dr. Donald R. Webster 
Dept. of Surgery 

Royal Victoria Hospital 
Montreal, Canada 


Fig. 5. Human bile; central gel mass admixed with cholesterol crystals. (A, left) Polarized light; 
(B, right) nonpolarized light. : 
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THYMIC CYST IN THE NECK 


N. Viar, M.D., Josep M. Donatp, M.D., Anp H. CLemmons, M.D. 


Birmingham, Alabama 


Thymic cyst in the neck is a rare entity and 
consequently has received little attention in the 
literature. 

It was in 1944 that Hyde and associates? re- 
ported the first case. In 1949 King‘ reported 
eight cases of cystic tumors of the neck, contain- 
ing thymic tissue. He termed these “lateral 
lympho-epitheleal cysts of the neck.’’ Another 
case report appeared in 1951 by Weller and co- 
workers.’ Two cases were added in 1957 by 
Williams and Gerber? and Crawford and associ- 
ates,? making a total of 12 reported cases to date. 
We were fortunate enough to see a patient with 
this interesting tumor in 1956. Because of the 
rarity of this lesion, we felt that a report of this 
case would be worthwhile. 


CASE REPORT 


A 5-yr.-old male colored child was first seen in 
July of 1956 with a 4-year history of an asympto- 
matic mass in the left neck. Growth of the mass 
had been noted 2 to 3 months prior to hospital 
admission. Physical examination revealed a nor- 
mally developed 5-yr.-old male child with a 
cystic mass of the left neck. The tumor was lo- 
cated along the lower anterior border of the 
sternocleidomastoid muscle. The mass was non- 
tender, nonpulsating, nonfixed and did not move 
with swallowing. A diagnosis of branchial cleft 
cyst was made and the child was admitted to South 
Highlands Infirmary July 15, 1956. 

Surgical exploration, by a left cervical ap- 
proach, was carried out on July 16, 1956. The cyst 
was elongated, measuring 15 em. in length and 6 
cm. in its greatest diameter. It extended down- 
ward along and beneath the anterior border of the 
sternocleidomastoid muscle, directly overlying 
the carotid vessels, into the mediastinum. The 
cyst was firmly connected with the thymus gland. 
The entire cyst and attached thymus gland were 
removed intact (fig. 1). A drain was put in place 
and the wound closed. The postoperative course 
was uncomplicated and the patient was discharged 
July 18, 1956. 

Microscopic description. ‘‘The lower portion of 
the specimen is composed of regularly arranged 
thymic tissue with the usual number of Hassall’s 
corpuscles. The section through the superior cystic 
portion shows the cyst to be lined with squamous 
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epithelium and the walls to be composed of loog 
fibrous connective tissue. There is an abundant 
amount of thymic tissue throughout the wall, 
There are also numerous areas of granulomatoy 
inflammation, with foreign body giant cells and 
cholesterol slits.’’ 


Fig. 1 hygre 
DISCUSSION 
The thymus is derived embryologically from oie ‘ 


the third lateral pharyngeal pouch.! Sacculations 
from each of these pouches unite and shortly 
become hollow. Very soon this thymic primordia 
becomes solid and descends into the mediastinum. 
It seems reasonable to assume that at this time 
a portion of the hollow thymic anlage might 
remain in the neck and therefore explain cervical 
thymic cyst. Several theories of cyst patho- 
genesis are suggested by Speer.’ 

Our patient was asymptomatic but one can 
easily understand how the mass might be painful 
with sudden rapid enlargement or on becoming 
infected. Dysphagia may be present if the cyst 
is located in the midline. 

Differential diagnosis should include branchial 
cleft cyst, cystic hygroma and if the growth is 
midline, thyroglossal duct cyst. 

It is pointed out by Crawford and associates 
that an x-ray film of the chest may show the 
mass extending into the mediastinum. We feel 
that it would be helpful to know the exact diree- 
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tion of extension of these cervical masses prior 
o surgical intervention. 

Malignant change has not been demonstrated 
in any of the above reported cases. It is well 
documented, however, by Lange-Hellman® and 
by Pirkey® that aberrant thymic tissue may be 
malignant. It should not be assumed, therefore 
that cystic thymus is always benign. 

We feel that endotracheal anesthesia should be 
used in these cases. Although the pleural space 
was not entered in this instance it is well known 
that mediastinal dissection is fraught with the 
danger of entry of either pleural cavity. 


SUMMARY 


1. A case of cervical thymic cyst is herein re- 
ported bringing the total number of cases in the 
literature to 13. 

2. The embryological development of the thy- 
mus is adequate explanation of its pathogenesis. 
This is discussed. 

3. Symptoms produced by this interesting 
tumor are mentioned. 

4. An x-ray film of the chest to show possible 
mediastinal extension of cervical cysts, is a val- 
uable aid to diagnosis and therapy. 

5. Differential diagnosis of thymic cyst in the 
neck should include branchial cleft cyst, cystic 
hygroma and, if the tumor is midline, thyro- 
glossal duct cyst. 

6. There is no reported case of malignant thy- 
mic cyst. However, there are well documented 
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instances of malignancy in non-cystic aberrant 
thymus tissue and there is no reason to assume 
that cystic change rules out malignancy. We feel 
the possibility should probably be considered in 
all cases of aberrant thymus tissue. 

7. Endotracheal anesthesia should be used 
because of the danger of inadvertent entrance 
into the pleural space. 


Dr. William N. Viar 
918 South 20th St. 
Birmingham 5, Alabama 
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LOWER ESOPHAGEAL RINGS: REPORT OF FOURTEEN CASES i 


J. Ropert Spencer, M.D., Raymonp W. Hammer, M.D., AND Wi1LL1AM H. WIERMAN, MD 


Denver, Colorado 4 


In 1953 Schatzki and Gary® and Ingelfinger 
and Kramer* independently described the roent- 
genographic appearance of a heretofore infre- 
quently encountered abnormality of the distal 
esophagus. The names “contractile ring of the 
lower esophagus,” “Schatzki ring,” and “lower 
esophageal ring’ have been given to this ab- 
normality. Although Templeton’ had previously 
noted this lesion, its frequency of occurrence and 
clinical significance were not appreciated. Fluoro- 
scopic and x-ray examinations of the esophagus 
have conventionally been obtained while the 
patient, during the act of swallowing barium, is 
in the upright position. The abnormality is seldom 
seen by this technique. In order to visualize the 
ring, the distal esophagus must be distended with 
barium below as well as above the level of the 
ring. This can be done by one of several simple 
techniques: conducting the x-ray examination 
with the patient in the supine position; employ- 
ing the Valsalva maneuver; or using a thick 
barium mixture. Aided by one of these tech- 
niques, radiologists are now visualizing lower 
esophageal rings with increasing frequency, as 
exemplified by an incidence of 4.6 per cent in a 
series of 368 consecutive upper gastrointestinal 
examinations recently reported by Schatzki and 
Gary. 

The radiographic appearance is unlike that 
of any other deformity encountered in the lower 
esophagus. It consists of a smooth, thin, concen- 
tric diaphragm-like narrowing 3 to 5 cm. above 
the diaphragm, and is often associated with an 
esophageal hiatus hernia (fig. 1). Unlike inflam- 
matory stricture or neoplastic obstruction, the 
segment involved is never more than 2 to 3 mm. 
of the long axis and is uniform and symmetrical.* 
Also, esophagoscopic examination, when per- 
formed, has been reported essentially normal, 
with one or two exceptions. 

Symptoms attributable to the ring are not 
always present. When present, however, they are 
nearly as characteristic as their roentgenographic 
counterpart, consisting of an intermittent dys- 
phagia for solid food unattended by weight loss 


or regurgitation. Immediate relief is usually @. 
perienced following the ingestion of a liquid 

Simple modification of dietary habits provide 
adequate symptomatic relief for the majority: 
cases. Eating slowly and masticating food mgr 
thoroughly, reduces the size of the bolus thereby 
allowing its freer passage through the constri¢ted 
area. Some cases not responding to these measures 
benefit from esophageal dilation. The occasional 
patient responding to neither change in dietary 
habits nor dilation may warrant surgical explon- 
tion. 

The radiologist, judging from reports in the 
radiologic literature, has acquired a familiarity 
with this lesion, which its frequency of occurrence 
would seem to warrant. The surgeon, on the con- 
trary, judging from the paucity of reports in the 
surgical literature, has not acquired a similar 
degree of familiarity. Furthermore, in the fer 
cases which have been surgically explored the 
reportcd anatomic findings are conflicting. At the 
risk of contributing to the already existing con- 
fusion over the underlying nature of this lesion, 
we wish to present our observations on 14 pa- 
tients, one of whom was subjected to surgical 
exploration. 


MATERIAL AND OBSERVATIONS 


The 14 patients in this series demonstrated the 
characteristic appearance of a lower esophageal 
ring on esophagogram, the examination being 
conducted with the patient in the supine position 
in order to distend the lower esophagus. These 
cases were diagnosed by the. X-ray Department 
of Presbyterian Hospital, Denver, in an I$ 
months’ period of time from March 1956 to 
September 1957. The clinical observations extend 
over a period varying from 3 to 18 months. 

Data on these 14 patients are summarized it 
the accompanying table. Only 4 presented the 
characteristic symptom of intermittent dys 
phagia; in each of these 4 patients the size of the 
ring was 13 mm. or less. In 7 cases an esophageal 
hiatus hernia (DH in table 1) was clearly de 
monstrable by x-ray in association with the ring 
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Fic. 1. 22 mm. ring in 50-year old male without 
dysphagia. 


Fig. 2. 10 mm. ring in 62-year old male with 
dysphagia. Esophageal hiatus hernia also present. 


Failure to clearly demonstrate such a hernia in 
the remaining 7 does not, however, exclude its 
presence because of the difficulty sometimes en- 
countered in differentiating gastric from eso- 
phageal mucosa. Only 2 patients were under 50 
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TABLE 1 
Data on 14 cases of lower esophageal ring* 
No.of) Ages | M| F | D.H. ot 
mm. 
With dysphagia....; 4 2 (10-13 
Without dys- 
phagia..........| 10 (41-78) 4/6); 5 |15-25 


* See text for description. 


Fig. 3. 10 mm. ring in 73-year old male with 
dysphagia. No demonstrable hiatus hernia. 


years of age, and both of these were without 
dysphagia. 

Of the 4 patients with dysphagia, 3 have been 
treated conservatively. One, a 62-year-old male 
with a ring 10 mm. in diameter (fig. 2), has re- 
ceived esophageal dilation on two occasions and 
has remained asymptomatic since the second 
dilation one year ago. Another, a 62-year-old 
alchoholic male with a 13-mm. ring, has received 
dietary instructions which he does not follow, 
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and he remains symptomatic. The third case, 
a 73-year-old male with a 10-mm. ring (fig. 3), 
has responded well to dietary instruction alone. 

The fourth case with a symptomatic ring is 
of particular interest because he was subjected to 
surgical exploration. 


CASE REPORT 


T. S., a white male, age 50, was first seen on 
January 31, 1957 complaining of dysphagia for 
solid food for the past year. In the preceding six 
months, since swallowing a piece of coconut, the 
dysphagia occurred with increasing frequency, 
particularly at the beginning of the meal, requir- 
ing liquids to relieve the sticking sensation at the 
midsternal level. Thorough chewing of solid food, 
which he had originally found to be helpful, was 
becoming progressively less effective. He denied 
any weight loss, vomiting or regurgitation. Physi- 
cal examination and routine laboratory studies 
were essentially normal. 

An esophagogram revealed a typical lower 
esophageal ring 10 mm. in diameter without a 
demonstrable hiatus hernia (fig. 4). Esophago- 
scopic findings were normal, without evidence of 
obstruction in the distal esophagus, the esopha- 
goscope having passed with ease into the stomach. 
With only partial and unsatisfactory relief of 
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Fie. 4. Preoperative esophagogram showing 10 mm. ring. 


symptoms from dietary changes alone, he was sub- 

jected to esophageal dilation (up to size 42) on 

two occasions: with no apparent improvement. 
Because of his poor response to these conserva- 


tive measures and because it was felt he might | 


have an obstructing web, exploration through a 


left thoracotomy incision was performed. The! 
distal esophagus was mobilized, there being no 
evidence of an esophageal hiatus hernia. Palpation | 


of the esophagus revealed no abnormality except 
possibly some increased thickening of the wall at 
the level approximately 4 to 6 cm. above the 
diaphragm. This finding, however, was equivocal. 
The esophagus was opened longitudinally at this 
level. An exploring finger was then inserted into 
the esophageal lumen and was passed with ease 
distally into the stomach and proximally a dis- 
tance of 5 to 8 em. This same maneuver was 
repeated using a No. 30 F catheter in order to ex- 
plore a longer segment of the esophagus. No ab- 
normality was encountered, and specifically there 
was no evidence of a web. The esophagus was 
closed in two layers without a definitive surgical 
procedure being performed. 

Interestingly enough, the dysphagia, following 
this exploratory procedure, disappeared, the 
period of follow-up observation now being 8 
months. A postoperative esophagogram taken 
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but no ring. 


5 months postoperatively failed. to reveal a per- 
| sistence of the ring (fig. 5). 


DISCUSSION 


The anatomic substrate of lower esophageal 
| tings remains obscure. Schatzki and Gary have 
| reported roentgen and clinical observations on a 
| large series (85 patients). Most of these were 
associated with a demonstrable esophageal hiatus 
hernia. These authors suggest that the remainder 
were likewise associated with a hernia which 
failed to visualize because of the inability by 
roentgen technique to always differentiate gastric 
from esophageal mucosa. Based on their findings, 
therefore, rings may represent a narrowed, up- 
wardiy displaced esophagogastric junction. Our 
attempt to demonstrate a hiatus hernia (at the 
time of exploration) in our one surgical case was 
unsuccessful. 

Several observations indicate that these rings 
are not attributable te localized spasm; the lesion 
temains fixed in location, it does not migrate with 
| Peristalsis, and its remains present at all times 
| during the course of repeated x-ray examinations. 
Furthermore, in at least 2 patients subjected to 
@ophageal dilation, the diameter of the ring 
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Fic. 5. Postoperative esophagogram (same patient as fig. 4) showing slight deformity of esophagus 


remained unchanged.* Finally, antispasmodic 
drugs are completely ineffectual in relieving the 
dysphagia.*: ® 

In the few cases which have been subjected to 
surgery, the findings have been conflicting. Two 
cases reported by Bugden and Delmonic! were 
found to have thin mucosal webs. In neither in- 
stance was the web visualized on esophagoscopic 
examination, as it has been in other cases of sur- 
gically proven webs. Ingelfinger and Kramer* re- 
port one case subjected to excision of the distal 
4 cm. of esophagus which was pathologically 
shown to have a marked thickening of both cir- 
cular and longitudinal muscle coats. Such a find- 
ing was suspect in our own case, but not proven. 

Lerche,‘ in anatomic specimens of the human 
esophagus, has described an inferior esophageal 
sphincter. The muscle at this point, usually 1 
to 2 cm. above the diaphragm, was 3 to 5 mm. 
thick in 40 of the 80 specimens. Conceivably an 
abnormality of this sphincter might give rise to 
a ringlike structure. 

Both the ring and the symptom of dysphagia 
disappeared postoperatively in our case following 
a mere incision in the esophageal wall. This train 
of events suggests that an inadvertent myotomy 
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was performed and that an equally inadvertent 
cure was obtained. 

The only other case to undergo surgery was 
reported by Schatzki and Gary.® This was treated 
by esophagoplasty. This case, however, was not 
typical of a lower esophageal ring because eso- 
phagoscopic examination, which is usually nor- 
mal, disclosed an apparent stricture, possibly 
secondary to peptic esophagitis, since a dia- 
phragmatie herniation was also present. An 
inflammatory component was not observed in 
any of the other surgical specimens. 

The presence or absence of dysphagia correlates 
closely with the size of the ring. With few excep- 
tions, dysphagia has been reported to occur when 
the diameter of the ring is 13 mm. or less. This 
diameter was the dividing line between the symp- 
tomatic and asymptomatic cases in our series. 
Rings are more commonly encountered in the 
older age group, 1.e., past 50 years of age. In the 
series of 85 previously referred to, only 3 patients 
were. younger than 50; in our series there were 2. 


SUMMARY 


Lower esophageal rings are frequently seen in 
esophagograms of patients past the age of 50 if 
one of several simple techniques is employed for 
their demonstration. An esophageal hiatus hernia 
is frequently an associated finding. 

Only the smaller rings (13 mm. in diameter or 
less) cause dysphagia; the larger rings are asymp- 
tomatic. Conservative treatment provides symp- 
tomatic relief in most cases. The occasional case 
may warrant surgical exploration. 
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The anatomic substrate of this roentgeno- 
graphic entity has not been clearly demonstrated, 
but limited observations suggest either an over- 
activity or hypertrophy of the inferior esophageal 
sphincter. The anatomic findings in the few surgi- 
cal cases which have been reported are con- 
flicting. 

Observations on 14 patients, one of whom was 
subjected to surgical exploration, are presented. 


Dr. J. Robert Spencer 
1829 High St. 
Denver 18, Colorado 
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PANCREATIC CYSTS SECONDARY TO PANCREATITIS: DIAGNOSIS AND 
SURGICAL TREATMENT* 


HarwE.t WItson, M.D., anp C. M. Bauau, M.D. 


Memphis, Tennessee 


Cysts of the pancreas are of many and varied 
types.! A classification of the various types of 
inflammatory, neoplastic and congenital cysts 
of the pancreas always includes a number of dif- 
ferent conditions. This discussion will be limited 
to cysts occurring in the pancreas secondary to, 
or as a complication of, acute or chronic pan- 
creatitis. This will include traumatic cysts of the 
pancreas since these are secondary to pancreatitis 
produced by trauma. Pancreatitis seems to always 
be the result of some injury or insult to the pan- 
creas. In the case of trauma, the injury is simply 
from an external source. Pancreatitis may result 
from the reflux of bile, the “common channel” 
cause of pancreatitis as first pointed out by Opie.’ 
In other cases the cause of pancreatitis may be 
quite obscure. 

Almost all of the cysts which are secondary to 
pancreatitis are pseudocysts. A pseudocyst of the 
pancreas has been defined as a-collection of fluid 
and/or necrotic tissue resulting from the action 
of pancreatic enzymes. 

Pseudocysts occur rather infrequently. Be- 
cause of this, it is difficult for any one surgeon to 
personally see enough cases in order to compare 
results of various methods of treatment. We have 
recently reviewed the experience on our service 
with pseudocysts over a 15-year-period and have 
found only eight pseudocysts during this time. 

One of the best contributions to the better 
understanding of this problem was recently given 
by Warren and associates.? They collected 488 
cases of pseudocysts reported since 1945. These 
included 12 cases treated on the University of 
Virginia teaching hospital service. 

At times the symptoms produced by the 
pseudocyst may be difficult or impossible to 
distinguish from symptoms of various types of 
pancreatitis. Individuals suffering from pseudo- 


*From the Department of Surgery, University 
of Tennessee College of Medicine, Memphis, the 
Baptist Memorial Hospital, and the City of Mem- 
phis Hospitals. 

Presented in a Panel Discussion before Alabama 

hapter, American College of Surgeons, Point 
Clear, Alabama, on January 31, 1958. 
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cyst may complain of epigastric discomfort, 
general debility and nausea. In a number of cases, 
a mass in the upper abdomen is the chief com- 
plaint though there are often associated symp- 
toms of debility, anorrhexia, recurrent low grade 
fever and frequently some nausea. Some of the 
symptoms are related to pressure on adjacent 
structures. 

A pseudocyst displaces surrounding organs in 
different directions depending upon the location 
of the cyst itself. The cyst may present through 
the lesser omentum pushing the stomach down- 
ward and displacing the transverse colon in- 
feriorly; or it may exert maximum pressure on 
the transverse colon displacing the stomach 
upward and the transverse colon downward. If 
the cyst is located in the head of the pancreas 
the duodenal curve may be increased and thus, 
call attention to the abnormality in the region of 
the head of the pancreas. 

Until comparatively recently, the most gen- 
erally accepted method of treatment was that of 
external drainage, usually by marsupialization 
of the cyst but, in some cases, by simple external 
drainage with a catheter or “cigarette” drain. 
This method has the advantage of simplicity 
and it can be done in a relatively short time in 
case the patient is very seriously ill. As Sandusky 
has pointed out, however, this method is far from 
ideal. These patients usually drain pancreatic 
fluid for a period of months before they heal. 
There may be digestion of some of the skin and 
other tissues of the abdominal wall. Finally, 
though the mortality of the immediate operation 
is low, approximately 25 per cent of the patients 
treated by marsupialization or other types of 
external drainage require further operative treat- 
ment because the cyst is not cured by the first 
operation. 

The most satisfactory treatment, in cases where 
it is applicable, is perhaps internal drainage by 
the transgastric approach.*,In cases where the 
posterior wall of the stomach and the pseudocyst 
are agglutinated, transgastric internal drainage 
appears to be a safe procedure and one which is 
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followed by a very low rate of cases requiring 
reoperation. In these cases an opening is made in 
the anterior wall of the stomach, the aspirating 
needle is introduced through the posterior wall 
of the stomach and the dark brown fluid from the 
pseudocyst will usually be obtained. The pos- 
terior wall of the stomach is then incised, the 
incision extending into the cyst. Because the 
structures are already adherent, leakage is un- 
likely to occur. We favor a continuous running 
suture in such cases however, for two reasons. 
First, such a suture is useful in controlling hemor- 


Fia. 1. Drawing to demonstrate how pseudocyst 
of agama may displace stomach and colon down- 
ward. 
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rhage from the gastric wall and second, if the 
posterior wall of the stomach and the cyst wall 
are less adherent than was first thought, the 
suture line will make leakage less likely to occur 
when tension in the cyst is reduced after drainage 
has been instituted. 

In cysts where transgastric drainage is not ap- 
plicable, the best method of internal drainage is 
apt to be by the use of a defunctionalized loop 
of jejunum—the Roux Y method. The Roux Y 
method is definitely preferable to the use of a 
simple jejunal loop for anastomosis either with 
or without concomitant entero-enterostomy. 

In some instances, Doubilet® has achieved good 
results by passing a catheter into the cyst via 
the pancreatic duct after sphincterotomy—pro- 
vided there was no block in the duct between 
the cyst and the ampulla of Vater. Caudal drain- 
age has also been recommended whereby the tail 
of the pancreas is sectioned and the caudal end 
of the pancreatic duct is anastomosed to a de- 
functionalized loop of jejunum after the method 
of Roux. We have had no personal experience with 
this method. Obviously there must be no ob- 
struction in the duct between the point where 
the pancreas is sectioned and the cyst, if the 
method is to be successful. 

The statement is frequently found in the liter- 
ature that the most satisfactory method of treat- 
ing a cyst of the pancreas is by complete exci- 
sion.*:7 Actually there are very few pseudocysts 
where this procedure is applicable since the walls 
of the cyst may be made up of other organs in the 


Fig. 2. Internal drainage of pseudocyst of pancreas by transgastric approach. 
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region. Also, total excision does not have a lower 


mortality rate or a lower incidence of cases re- 
quiring a second operation than do other methods 
of treatment. 


SUMMARY AND CONCLUSIONS 


1. Pseudocysts of the pancreas occur secondary 
to pancreatitis, including pancreatitis produced 


by external trauma. 


JEJUNUM 
18 CM. DISTAL TO 
LiG. OF TRIETZ 


Fig. 3. Internal drainage of cyst utilizing de- 
functionalized jejunal segment. The Roux Y 
method. 


2. Symptoms produced by pseudocysts of the 
pancreas may be the result of pressure on the 
surrounding organs and may also be the result of 
the associated pancreatitis. 

3. The simplest, but probably not the most 
satisfactory method of treatment is, by marsupia- 
lization of the cyst. 

4. In assessing the efficacy of a given operative 
procedure for this condition, one should consider 
mortality, morbidity and the necessity for second- 
ary operations. 

5. The most gratifying results have been ob- 
tained from internal drainage by the transgastric 
method in cases where this is applicable. 

6. Internal drainage by the Roux Y method is 
applicable to a number of cases where the cyst is 


below the stomach. If internal drainage is to be 
used, the transgastric or Roux Y method is far 


Fig. 4. The Roux Y principal may be utilized 
for caudal drainage of — duct, in other 
instances (see insert). The main pancreatic duct 
may be catheterized after sphincterotomy. 


more satisfactory than the use of a simple anasto- 
mosis between jejunum and cyst. 


Division of Surgery 
University of Tennessee 
Memphis, Tennessee 
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HALOTHANE (FLUOTHANE): A CLINICAL APPRAISAL* 


Pau H. Loruan, M.D., Anp I. Davies, M.D. 


Torrance, California 


The prerequisites for a good anesthetic are that 
it be safe, with a wide margin of safety; give a 
rapid and pleasant induction; be potent in pro- 
viding muscular relaxation; allow minute to 
minute controllability; cause few side effects; and 
be nonexplosive. 

In the search for such a compound, the chemist 
has found that halogenation of hydrocarbon will 
reduce inflammability and may increase anes- 
thetic potency. Substitution with bromine and 
chlorine tends to increase the toxicity, particu- 
larly to the liver and cardiovascular system. 
Robbins,! in 1946, investigating the fluorinated 
hydrocarbons and ethers, concluded that six of 
these compounds might be of clinical value, since 
they were nonexplosive and had greater thera- 
peutic ratios than ether and chloroform. 

Suckling? in 1956, while investigating the 
nonexplosive hydrocarbons, synthesized 2 bromo- 
2 chloro-1:1:1 trifluoro-ethane. This compound 
was given the generic name of halothane and is 
available commercially under the’ trade name of 
Fluothane. 

Raventos,’ investigated the pharmacology of 
this agent and he concluded from animal studies 
that it was a safe, potent, nonexplosive agent with 
outstanding anesthetic properties. Clinically the 
drug has been used extensively in England and 
Canada, and many reports*~® on its versatility 
in anesthesia have been published. 


PHYSICAL PROPERTIES 


Fluothane is a clear, colorless liquid with a 
sweet and agreeable odor. Vaporization readily 
occurs at room temperature, since it has a boiling 
point of 50°F. Fluothane is noninflammable and 
nonexplosive in all concentrations of oxygen, air 
or nitrous oxide. The agent is stable in the pres- 
ence of soda lime, heat and carbon dioxide. When 
exposed to light it decomposes slowly, forming 
volatile acids. Decomposition is prevented by 
storage in amber-colored bottles and by the ad- 
dition of 0.01 per cent thymol. 

* From the Section of Anesthesiology, Univer- 


sity of Kansas Medical Center, Kansas City, 
Kansas. 
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PHARMACOLOGY 


Pharmacologic studies on the dog by Raventos! 
showed Fluothane to be about five times as po- 
tent as diethyl ether. Its effects upon the cardio- 
vascular system were negligible when used ina 
concentration of less than 2 per cent. A higher 
concentration would cause a fall in blood pres- 
sure, which was invariably corrected by lighten- 
ing the anesthesia. A decrease in pulse rate was 
also noted, but this was directly related to the 
depth of anesthesia. The electrocardiogram was 
essentially normal, except that high concentza- 
tions (4 per cent or more) would produce a de- 
crease in voltage in the QRST complex. No ir 
regularities were observed. 

No significant histologic changes were found 
in the liver or kidneys of animals after prolonged 
administration of Fluothane. 


CLINICAL APPLICATION 


The following report concerns Fluothane’s 
use clinically in 715 patients (386 males and 329 
females) who received the agent 750 times. 

Multiple administrations were given to Il 
patients; one patient received Fluothane 17 
times; two patients, five times; three, three times; 
and five, two éimes. 

The ages of the patients varied from a few hour 
to 88 years. Table 1 shows the number and per- 
centage of patients in various age groups. It will 
be noted that 34.9 per cent of the patients were 
under 10 years of age and 12.9 per cent were over 
60 years of age. The weight of these patients 
varied from 6 to 277 pounds. 

The preoperative complications are listed in 
table 2. Some of the patients had more than one 
condition. Cardiovascular complications were 
present in 9€ patients, with hypertension being 
the predominant condition. Respiratory com- 
plications were present in 79 patients, with post- 
poliomyelitic residual respiratory paralysis a¢- 
counting for 31 of the cases. Bronchial asthma and 
emphysema were noted in 29 patients. Operative 
risk to the patient was good in 438 cases (584 


2.1 


3. M 


J 


ventos; 


S as po- 
cardio- 
sed ina 
higher 
pres- 
lighten- 
‘ate was 
1 to the 
am. was 
ncentra- 
re a de- 
. No 


e found 
olonged 


ythane’s 
and 329 
1es. 

to ll 
ane 17 
e times; 


w hours 
nd per- 
. It will 
its were 
ore over 
patients 


sted in 
1an one 
were 
n being 
post- 
sis ac- 
ma and 
erative 
(584 


January 1959 
TABLE 1 
Age distribution of patients receiving Fluothane* 
Age Group Patients Per Cent 
years no. 
0-2 74 10.4 
2-10 175 24.5 
11-20 104 14.5 
21-30 56 7.8 
31-40 70 9.8 
41-50 71 9.9 
51-60 73 10.2 
61-80 82 11.5 
81 and over 10 1.4 
ee 715 100 


* Youngest: 6 hours; oldest: 88 years. 


TABLE 2 


Preoperative complications in patients receiving 
Fluothane 


1, Cardiovascular: 
Hypertension (systolic pressure over 160 


Less than 200 mm. Hg................ 36 
More than 200 mm. Hg............... 9 
Anemia (hemoglobin 70% or less). ...... 27 
Congenital heart disease................ 3 


2. Respiratory: 
Residual (postpoliomyelitic) respiratory 


Acute upper respiratory infection. ...... 7 
Empyema and pneumonia............... 2 

3. Metabolic: 
Obesity (50% or more above normal).... 50 
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TABLE 2—Continued 


4. Central nervous system: 


16 


5. Liver and kidney: 


Impaired liver function................. 12 
Impaired kidney funetion............... 11 
Portal hypertension bleeding diasthesia.. 4 
Withee: tamer 2 


6. Miscellaneous: 
Burns (second and third degree, 20-60% 


Cachexia (carcinomatosis).............. 7 
4 
4 
Intestinal obstruction................... 3 


per cent), fair in 251 (33.5 per cent) and poor 
in 61 (8.1 per cent). 

The surgical procedures for which Fluothane 
was used are listed in table 3. The greater ma- 
jority of cases were perineal and extremity sur- 
gery. The duration of anesthesia varied from 5 
to 495 minutes. 

Fluothane may be administered as the single 
agent by the open drop technique or in the semi- 
closed system using nitrous-oxide-oxygen. It may 
be used following thiopental sodium induction 
or after cyclopropane. The semiclosed technique 
is the method of preference, using high flows of 
gas (4 L. or more per minute) for vaporization. 
The potency of the agent is such that induction 
of anesthesia can be obtained with a concentra- 
tion of 3 per cent. Maintenance of anesthesia 
rarely requires a concentration of more than 1.5 
per cent. Because of the potency and narrow 
range of concentration necessary to maintain 
surgical anesthesia, specially designed calibrated 
vaporizers are necessary for safe administration. 
With a vaporizer the anesthesiologist may’ give 
Fluothane at the desired concentration and the 
possibilities of over-dosage are minimized. 
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TABLE 3 TABLE 4 
Operations performed with use of Fluothane Respiratory changes attributed to effects of 
Fluothane 
Type of Operation 
Effects of Fluothene 
Ear, nose, throat................. 98 Deenessed wate 70 
Craniotomy.............:...+-.... 36 Fluothane does not stimulate salivary secre- 
Bye... 29 tions—excessive salivation was seen only in one 
Thoracotomy..................... 21 patient. Even in the unpremedicated patient 
5 & suppression of secretory ack avity 
2 Emergence from anesthesia is usually rapid. 
Penean euutinn 1 The reflexes returned an average of 4.6 minutes 
Vaginal delivery................ 1 after cessation of anesthesia. Return of con- 
46 sciousness occurred after an average of 10.2 
Change burn dressings.......... 38 minutes. The patients at this time were usually 
Dental extraction............... 8 well oriented as to time, place, and person. 
The influence of Fluothane on the vital func- 
Total. 750 tions of respiration and circulation is of consider- 
able importance to the anesthesiologist. 
RESULTS The effects of Fluothane on the respiratory 


Induction of anesthesia with Fluothane is 
usually rapid and pleasant. The induction time 
to obtain surgical anesthesia varied from 1 to 12 
minutes, averaging 3.6 minutes. The excitement 
stage could usually be circumvented by induction 
with a sleep dose of thiopental sodium. With this 
technique the induction time varied from 3 to 12 
minutes, averaging 4.4 minutes. With Fluothane 
the pharyngeal and laryngeal reflexes are quickly 
obtunded, so that an oropharyngeal airway may 
be inserted as soon as possible without fear of 
laryngospasm. Maintenance of anesthesia is 
usually smooth and easy to control. Signs of deep- 
ening anesthesia are similar to those of diethyl 
ether anesthesia. The pupils were usually dilated 
during the induction phase, but became con- 
stricted in light surgical anesthesia. The pupils 
dilated slightly as anesthesia deepened but were 
never fully dilated even when anesthesia was 
pushed to the point of respiratory arrest. In 
surgical planes of anesthesia Fluothane gives a 
moderate degree of muscular relaxation. A muscle 
relaxant such as succinylcholine (Anectine) may 
be used to obtain additional relaxation. 


mechanism vary (table 4). The respiratory rate 
was unaffected in 430 patients. In light surgical 
anesthesia an increase in respirations of between 
10 to 50 per minute was noted in 175 patients. 
This was most frequently seen in young children 
and infants, and those in whom Fluothane was 
the sole agent. The intravenous administration 
of meperidine (Demerol), 25 to 50 mg., or deep- 
ening the plane of anesthesia would usually de- 
crease the respiratory rate. With deepening of 
anesthesia intercostal paralysis and diaphrag- 
matic depression occurred, occasionally resulting 
in apnea. Controlled respiration could be in- 
stituted at will with Fluothane anesthesia and 
when desired the patient would also resume con- 
trol. 

In 15 patients with bronchial asthma no evi- 
dence of bronchoconstriction was noted. Fluo- 
thane may therefore be employed satisfactorily 
in asthmatic patients. There are two distinct ef- 
fects of Fluothane on the cardiovascular system: 
bradycardia and hypotension. : 

Bradycardia will occur frequently (table 5). 
This is presumably caused by an increase of vagal 
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TABLE 5 


Incidence of bradycardia with anticholinergic drugs 
in 750 patients receiving Fluothane 


Number 
: Pat th 
Patvints|  Bradveardia 
no. per cent 
395 98 24 
Scopolamine............. 260 83 32 
No premedication........ 95 27 28 
TABLE 6 
Effects of Fluothane on blood pressure in 750 
patients 
Effect on Blood Pressure 
Decrease (20 mm. Hg or more)..... 196 
Changes due to other factors....... 67 


tone acting on the sino-auricular pacemaker. 
Bradycardia could usually be corrected by the 
administration of an anticholinergic drug. Brady- 
cardia was observed in 208 patients, or 27 per 
cent. 

Hypotension is frequently seen with Fluothane 
(table 6). It is usually due to the concentration 
being administered and the depth of anesthesia. 


A fall in the systolic pressure of 20 mm. Hg or 


more occurred in 196 of 542 patients, or 32 per 
cent of those for whom the blood pressure was 
recorded. The hypotension can usually be cor- 
rected if the concentration of Fluothane is de- 
creased and the plane of anesthesia lightened. 
If the hypotension becomes of concern, methox- 
amine (Vasoxyl) 5 mg. intravenously, will usually 
be beneficial. 

One of the most dependable guides for Fluo- 
thane anesthesia is the variance in the blood pres- 
sure. Hypotension will occur even in light anes- 
thesia and at the time when respiratory signs 
indicate light anesthesia. If further Fluothane 
must be administered to deepen the plane of 
anesthesia. it should be given with caution. 

Hypotension was noted to occur more readily 
in hypertensive patients and when hypovoiemia 
Was present before induction of anesthesia. It 
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also occurred in some cases when large doses of 
thiopental sodium were used for induction or 
when the patient had been receiving hypotensive 
drugs; 7.e., chloropromazine or reserpine. 


POSTOPERATIVE COMPLICATIONS 


Postoperative complications were minimal. 
Immediate nausea and vomiting occurred in 49 
patients, or 6.5 per cent. Delayed or persistent 
nausea and vomiting up to 48 hr. or more post- 
operatively occurred in 18 patients. 

Postanesthetic hypotension occurred in 26 
patients, or 3.4 per cent. It is questionable 
whether this was caused by the anesthetic. 

Restlessness was noted in 71 patients. This was 
considered to be caused by pain, since meperidine 
would usually relieve the condition. 

Shivering or complaint of feeling cold occurred 
in 17 cases. The cause for this was not known but 
was presumed to be a disturbance of the thermo- 
regulatory centers. 

There were eight postoperative deaths in this 
series of 750 cases. One may be considered as 
being indirectly related to Fluothane. This oc- 
curred in a seven-year-old child who had been 
on chlorpromazine therapy. During surgery 
marked hypotension and peripheral circulatory 
collapse developed which did not respond to 
treatment. The patient died on the third post- 
operative day. 


SUMMARY 


Fluothane has sufficient desirable properties to 
make it a useful anesthetic agent. Nevertheless, 
because of its profound depression of the cardio- 
vascular system, Fluothane should be given only 
by the experienced anesthesiologist. It may be 
administered with present-day equipment, but 
for safety a calibrated vaporizer made especially 
for Fluothane anesthesia should be used. 

Relaxation is only moderate, so that a relaxant 
must be used. Deepening the plane of anesthesia 
will result in profound respiratory and cardio- 
vascular depression. 


Harbor General Hospital 
Torrance, California 
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INTERESTING ASPECTS IN THE TREATMENT OF BURNS 
E. R. Crews, M.D. 


San Antonio, Texas 


During the past six years the author has been 
in charge of a large burn service at the charity 
hospital in San Antonio and with the addition 
of private patients has observed and treated some 
170 burns. 


LOCAL CARE 


Burns may be treated either by the open or 
closed method. Second degree burns are generally 
treated by the closed method if they are to be 
sent home for outpatient care or dismissed from 
the hospital prior to healing. In the event the 
closed method is used the burn area should be 
cleansed thoroughly with pHisohex and saline. 
Some pHisohex is left on over the burn surface 
before Furacin gauze and fluff dressings are ap- 
plied. In this part of the country third degree 
burns, except those of the hands, should not be 
treated by the closed method or, if so treated, 
the dressings should be removed by the fifth day 
as almost invariably a Pseudomonas infection 
will develop. Second or third degree burns, if 
treated by the open method, will develop a nice 
eschar at about the fourth day if left exposed. 
In superficial second degree burns this eschar will 
separate at about the 12th to the 16th day leaving 
healed, normal skin. In deep second degree burns 
this eschar will remain tight for another week or 
10 days. In third degree burns the eschar will 
start to crack at approximately the 14th day and 
if not surgically debrided, part of the eschar will 
remain attached to the underlying granulation 
tissue for as long as 40 to 50 days. 

If the burn is massive and the open method is 
employed, no particular initial cleansing is neces- 
sary. It is especially important in these massive 
burns that no general anesthetic be given for 
cleansing procedures as this adds insult to injury 
and many more important things should be done 
in the initial phase. As the eschar forms, bacteria 
present will be bound in this eschar and will 

This work was supported in part by Grant 
H-1898, National Heart Institute, National In- 
stitutes of Health, United States Public Health 
Service. 

From the Department of Surgery, Robert B. 

Green Menesiel Hospital, and the Southwest 


Foundation for Research and Education, San An- 
tonio, Texas. 


usually give no trouble. Infection, if it ensues, 
ordinarily develops from the surrounding normal 
skin, or from cracks which later occur in the 
eschar. For this reason it is vital that all normal 
skin surrounding the burn be cleansed with 
pHisohex twice daily. 

Two methods have been employed in the surgi- 
cal debridement of burns: 

First, patients sustaining obvious third degree 
burns of a lesser extent may be taken to surgery 
at the 17th or 18th day for complete debridement 
of the burn. Thereafter, one layer of fine mesh 
gauze is placed over the wound and a Zephiran- 
acetic acid solution (1:5000 Zephiran and 14 of 


‘1 per cent acetic acid) is applied hourly to one 


layer of fine mesh gauze laid over the burn wound. 
This fine mesh gauze should be changed at least 
once daily. These dressing changes cause a good 
deal of pain and intravenous Demerol is adminis- 
tered to the procedure. Pain of deep second de- 
gree burns is much more intense than is that of 
third degree burns during dressing changes as the 
nerve endings have not been destroyed in a deep 
second degree burn. Frequently, Furacin gauze 
instead of dry, fine mesh gauze must be used to 
obviate some of the pain caused by dressing 
changes. Those patients who have been debrided 
at the 18th day can usually be grafted between 
the 21st and 28rd day. It is important to note 
that at the time of debridement, the patient is 
most likely to develop a septicemia because of 
opening infected lymphatics and blood vessels. 
Therefore, before the debridement procedure we 
always cover our patients with massive doses of 
penicillin. 

The second method that has been utilized in 
the debridement of third degree burns (a method 
which is particularly useful in massive burns and 
in burns of the aged) is daily debridement of crust 
that comes away easily without bleeding. Again, 
the wound is dressed with fine mesh gauze, and 
Zephiran and acetic acid are applied hourly to 
the gauze over the open wound. Third degree 
burns are rarely ready for grafting until the 40th 
day but we feel that we have prevented over- 
whelming septicemia by this method. If the graft- 
ing procedure is delayed beyond this period, how- 
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ever, contractures begin to develop and it is very 
difficult to stop them from forming. Deep second 
degree burns are routinely grafted with a thin, 
split thickness graft. 

At the time of grafting, donor areas are covered 
with one layer of fine mesh gauze and over this 
hot packs are placed. These packs are left on for 
24 hr.; then removed, leaving only one layer of 
fine mesh gauze. This dries and forms a fine mesh 
eschar which will drop off between the 17th and 
2ist day. If at any time pus is observed in any 
of the burned areas, cultures and sensitivity tests 
are run. The most efficacious of the common anti- 
biotics from the author’s experience have been 
penicillin in large doses, chloromycetin, and to a 
lesser extent, Albamycin, Erythromycin and 
Furadantin. Where overwhelming bacteremia de- 
velops, particularly of the proteus variety, intra- 
muscular Chloromycetin, bacitracin and _neo- 
mycin are employed. 

It is my opinion that corticoids are of no value 
in the early treatment of burns but they have 
proven useful in a few cases a month to six weeks 
postburn where there has been a marked depres- 
sion of appetite and psyche. Here, if cortisone is 
administered for a few days these patients often 
experience a remarkable improvement in ap- 
petite and mental outlook. Nilevar has been used 
in several patients but no particular benefit was 
observed from its use. In one instance Chymar 
was prescribed early to determine whether it 
would hasten sloughing of the crust formation. 
No evident benefit was noted to this one patient; 
a gastrointestinal bleeding started on the 17th 
postburn day and 21 pints of blood were required 
to stop the bleeding. The Chymar was suspected 
as a cause of the gastrointestinal bleeding. It was 
discontinued and has not been used since in our 
treatment of burns. Hypnosis was utilized in one 
extensive burn involving 63 per cent of the body 
surface, 45 per cent of it third degree, when the 
patient’s appetite after one week postburn be- 
came practically nil. Daily hypnotic treatments 
were carried on for 21 days with marked success 
as they brought about visible improvement of 
appetite and to some extent relief of pain during 
dressing changes. Tube feedings are instituted 
when the burned patient will not eat adequately. 
It is to be emphasized, however, that a forced 
feeding program should not be employed in the 
large burn during the first week postburn. The 
formula used in a tube feeding program is a simple 
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one, 7.e., dry skim milk powder in skim milk daily 
and later dry skim milk powder in homogenized 
milk. These feedings are injected by the nursing 
personnel every hour or every two hours. 


EFFECTS OF ELECTROLYTE AND 
COLLOID THERAPY 


The most important index of the adequate 
treatment of the early burn phase is the urinary 
output which should be obtained early and main- 
tained, particularly during the first 48 hr. This 
urinary output should be 50 cc. per hr. in the 
adult and 25 cc. per hr. in the child. Adequate 
output is obtained by delivering intravenously 
enough water, sodium, and colloid to replace what 
has been lost from the weeping burn surface and 
the wound edema. We initially administer rapidly 
5 per cent glucose in Ringer’s lactate until an 
adequate urinary output has been established 
over a 2-hr. period. Then we administer less con- 
centrated sodium solution until the end of the 
24-hr. period and then a more dilute sodium mix- 
ture to the end of 48 hr. This is obtained by mix- 
ing 5 per cent glucose in Ringer’s lactate with 
five per cent glucose in water. As colloid support 
we utilize stored plasma early with a little whole 
blood near the end of the 24-hr. period. We cal- 
culate the amount of colloid necessary as kg. 
body weight X per cent deep second or third de- 
gree burn X 1 = ce. colloid in the first 24 hr. 
(one-half of this is given in the second 24 hr.) 
The patient must be kept normotensive and we 
check his blood pressure each hour. If in spite of 
the above therapy the blood pressure drops below 
110 systolic in the adult or 100 in the child, ad- 
ditional colloid support is given. If the patient 
has been treated by the above method no sodium 
containing fluids are given intravenously after 
48 hr. In the extensive burn nothing by mouth is 
allowed during the first 48 hr. 


SUMMARY. 

The author has presented his experience with 
antibiotics, Nilevar, Chymar, and hypnotism, in 
the treatment of burns. He has also summarized 
his local treatment of the burned areas in prepa- 
ration for skin grafting. The author gives his 
views on electrolytes and plasma in the early 
treatment of burns. He stresses the importance of 
keeping the patient normotensive throughout the 
early phase of the burn. 
410 Medical Professional Bldg. 
San Antonio, Texas 
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THE TREATMENT OF TETANUS* 


J. Hints, M.D., anp Epwin M. Sykgs, Jr., M.D. 


San Antonio, Texas 


Tetanus is an illness which is associated with 
a high mortality rate in most reported series. 
There has been a progressive decline in the 
tetanus mortality rate at the Robert B. Green 
Memorial Hospital in the period from 1942 to 
1954, inclusive. The case records have therefore 
been reviewed in an attempt to find which thera- 
peutic factors, if any, were responsible for the 
improvement. 


MATERIAL AND METHODS 


Forty consecutive patients with tetanus have 
been diagnosed during this period. The diagnosis 
was based on the clinical picture of tetanus in 
each case—trismus, neck rigidity, or reflex spasms 
in the presence of a clear sensorium. Spinal fluid 
when examined was consistently negative. Cul- 
tures of wounds occasionally revealed Clostridium 
tetani. In all except six patients there was a de- 
tetable portal of entry of the organism. 

Four of the patients, seen in the earlier years 
of the period covered by this report, were suffer- 
ing from tetanus neonatorum from umbilical 
cord stump infection. All four patients died— 
in common with the experience of other ob- 
servers—and these patients have been excluded 
from the analysis of therapeutic factors. The ages 
of the remaining 36 patients ranged from 2 to 46 
years, with an average age of 14.5 years. 

In analyzing therapy, each therapeutic item 
was correlated with the factors of survival and 
death, and with certain time periods involved in 
this study. The time periods were 1942 to 1944, 
1947 to 1952, and 1953 to 1954; (the hospital 
was closed in 1945 and 1946). These periods were 
80 selected because each period was characterized 
by major differences from the other two in the 
treatment of tetanus in this institution. 


RESULTS 


The therapeutic items evaluated were trache- 
otomy; muscle relaxants; tetanus antitoxin 


*From the Department of Surgery, Robert B. 
Green Hospital, San Antonio, Texas, and The 
University of Texas Postgraduate School of Medi- 
ine, San Antonio Division. 


dosage and route of administration; local wound 
care; antibacterial drugs (sulfonamides and anti- 
biotics); and methods of maintaining nutrition. 

Seventeen deaths occurred, a mortality rate of 
47 per cent. However, when calculated according 
to the time periods defined above, the mortality 
decreased from 61 per cent in the period from 
1942 to 1944 to 22 per cent in the period from 
1953 to 1954. Because of the possibility that this 
improvement occurred because of a milder form 
of tetanus in the later years of the study, an 
attempt was made to determine the severity of 
the illness upon admission. Each patient was 
judged by considering three factors which are 
commonly felt to be of prognostic value—severity 
of spasms or convulsions; length of the incubation 
period; and the time interval between the onset 
of symptoms and the onset of reflex spasm. It 
was found that a greater percentage of patients 
seen in the third period (1953 to 1954) were 
classified as more severely ill than those patients 
seen in the first two periods, but the differences 
in the three periods were not great. 

No patient in this series had had known pre- 
vious tetanus immunization. The location of the 
portal of entry and the manner of infection 
(whether accidental or surgical) were not found 
to be significant factors in explaining the decline 
in mortality. When the data were examined for 
age distribution and mortality without regard 
for treatment, it was found that the mortality 
rate in the group of individuals less than 16 years 
of age was 38 per cent (10 of 26 cases) while in 
individuals 16 years of age and greater the mor- 
tality rate was 70 per cent (7 of 10 cases). 

It appears therefore that, in so far as the point 
can be judged in a series this small, survival was 
a reflection of the effectiveness of therapy and 
was not significantly influenced by other factors 
except for the possibility of age. 

Tracheotomy. When this therapeutic item is 
considered alone, it correlates highly with sur- 
vival. Of the eight patients who received tra- 
cheotomy, only one (12.5 per cent) died, and 
this patient, critically ill, died 214 hours after 
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TABLE 1 
Period Cases Lived Died heey Major Treatment of Period 
per cent 
1942-1944 18 7 11 61 Sulfonamides; tetanus antitoxin (ay- 
erage dose 57,000 units); sedation 
1947-1952* 9 5 + 44 Penicillin; tetanus antitoxin (average 
dose 126,000 units) ; sedation; muscle 
relaxants 
1953-1954 9 7 2 22 Penicillin; tetanus antitoxin (average 
, dose 145,500 units) ; sedation; musele 
relaxants; tracheotomy 
ne Soy 36 19 | 17 | 47 | 


* Hospital closed from 1945 to 1946. 


admission. In addition to its favorable relation- 
ship to survival, tracheotomy was found to reduce 
markedly the pulmonary complications of the 
disease. Eighteen cases (50 per cent) of the series 
had pulmonary complications of varying degree. 
Of the eight patients with tracheotomy, only one 
(12.5 per cent) had a pulmonary complication, 
this complication (pneumothorax) being caused 
by the tracheotomy procedure. Of the twenty- 
eight patients who received no tracheotomy, 
seventeen (60 per cent) had pulmonary compli- 
cations. 

Tetanus antitoxin. The route of administration, 
intravenous or intramuscular, was not found to 
be significant. Only one patient had tetanus anti- 
toxin administered intrathecally. However, it was 
found the survival rate increased as the dosage 
was increased. Of the 15 patients receiving a 
total dosage of 100,000 units or more, 25 per cent 
died; nine (60 per cent) of these 15 patients were 
classified as severely ill on admission. Of the 18 
patients receiving less than 100,000 units total 
dosage, 10 (55 per cent) died; of these 18 pa- 
tients, eleven (61 per cent) were classified as 
severely ill on admission. Three patients received 
no tetanus antitoxin; all died. The average dose 
of tetanus antitoxin increased with each of the 
three periods, suggesting strongly that the higher 
total dose was a factor in the mortality rate 
decline. The larger average dose given to sur- 
vivors is not explainable on the basis that the 
patients who died did not live long enough to 
receive a high total dose. 

Muscle relaxants. Tubadil (intramuscularly) or 


Tolserol (orally) was used in 12 patients, three 
(25 per cent) of whom died. Muscle relaxants 
were responsible for one patient with severe 
respiratory depression, making it necessary to 
keep the patient in a respirator for several days. 
Recovery, in this patient, however, was eventu- 
ally complete. 

Wound debridement or excision. In the 30 pa- 
tients in whom there was a recognizable wound 
of entry, the wound itself was treated by variable 
local therapy. Sixteen of these had no local 
treatment due mainly to a multiplicity of small 
wounds on the lower extremity, where the precise 
wound of entry could not be determined. Of these 
sixteen patients, nine (56 per cent) died. Eight 
patients had formal debridement or excision of 
the wound, with two deaths (25 per cent) occur 
ring in this group. Oxidizing agents only were 
applied to the wound in three patients, all of 
whom died. Drainage of purulent infection, re- 
moval of a foreign body, and hot packs were done 
in several isolated patients. 

Sulfonamides and antibiotics. The sulfonamides 
correlated poorly with survival and appeared to 
have no lifesaving value. Penicillin was not im- 
pressive; eighteen patients received this drug, 
with six (33 per cent) dying. Nine patients re- 
ceived no antibiotics or sulfonamides; four (44 
per cent) died. The value of such drugs appeared 
to Jie in the handling of complications of the 
disease, such as pneumonia and pyogenic infec- 
tions of the wound. 

Methods of maintaining nutrition. Many tech- 
niques of alimentation were used in this series. 
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Whether the feeding was oral, parenteral, by 
nasogastric tube or combinations of these, pul- 
monary complications could and did occur if no 
tracheotomy had been performed. No one tech- 
nique or system of feeding, considered alone, 
appeared to correlate significantly higher with 
survival than the others studied. 


DISCUSSION 


In all of the patients treated with a trache- 
otomy the procedure was done when the diag- 
nosis of tetanus was made. The benefits derived 
from a tracheotomy are due to the fact that 
severe pulmonary complications are prevented. 
Death in tetanus is caused largely by secondary 
respiratory disease which occurs as a result of an 
obstructed airway. 

One of the two deaths in the third period of 
this series resulted from gastric feeding of a 
two-year-old girl on whom a tracheotomy had 
not been done. She had a severe convulsive 
episode and regurgitated the contents of a full 
stomach into her airway and died very promptly. 
This was the only patient in the last two years 
who was not treated with a tracheotomy. To add 
further protection against aspiration and to en- 
courage tracheobronchial drainage, a mild Tren- 
delenburg position is maintained. 

In the treatment. of these patients, emphasis 
has been placed on any factor that would cut 
down on the incidence and severity of reflex 
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spasms. A quiet darkened room with a minimum 
of disturbance to the patient is provided. 

Since our experience has indicated that feeding 
by tube can be done without danger of pul- 
monary complications, if a tracheotomy has been 
performed, we have used this method to maintain 
nutrition. A polyethylene tubing of the size that 
will accept a # 18 needle is used. It is less disturb- 
ing to the patient, easier for hospital personnel, 
and maintains nutrition much better than intra- 
venous therapy. 


SUMMARY 


The treatment of 36 patients with tetanus has 
been analyzed. The mortality rate has dropped 
from 61 per cent in the earlier years to 22 per 
cent at the present time. The results suggest that 
increasing the total dose of tetanus antitoxin to 
over 100,000 units and the adoption of early 
tracheotomy were largely responsible for this 
improvement. Although these two factors ap- 
peared to be of primary importance, emphasis is 
also placed upon careful attention to such ancil- 
lary parts of the total treatment as sedation, 
proper nutrition, quiet environment, antibiotics 
when indicated, and proper local care to the 
causative wound. 


Dr. William J. Hills 
Niz Professional Bldg. 
San Antonio 5, Texas 


THE INCIDENCE OF CARCINOMA IN NODULAR GOITER 
EK. W. Czerny, M.D., anp H. D. Coaswetu, M.D. 


Tucson, Arizona 


The functions and study of the thyroid gland 
have long held a great fascination for physi- 
ologists, internists, and surgeons, and perusal 
of the literature attests to the fact that this 
interest is not diminishing, particularly in the 
relationship between nodular goiter and car- 
cinoma. 

Various studies have emphasized the fact that 
carcinoma is perhaps more frequent in nodular 
goiter than was formerly believed. These re- 
ports have aroused the interest of general practi- 
tioners, internists, and surgeons alike. The 
surgeon for the most part sees only those cases 
which are referred to him by the family doctor 
who sees the case originally. It is self-evident 
that the disposition of any case of thyroid disease 
is dependent on the convictions or philosophy 
of the doctor who is first consulted. In the average 
community a doctor does not see enough cases 
of one type of disease to enable him to form his 
own opinions, and, therefore, he must rely on 
the experience of others in forming his con- 
victions concerning the best method of treating 
the disease in question. 

A review of the literature on this subject 
reveals a great variance in the percentage of 
malignancy found in solitary nodular goiters, 
varying from 25 per cent down to a negligible 
percentage. Reports from large medical centers 
have drawn much attention to the rather striking 
reports of 15 to 20 per cent incidence of car- 
cinoma. Sokal! subscribes to the thesis that 
the danger of carcinoma in nodular goiters is 
more apparent than real, basing his conclusion 
on the fact that carcinoma of the thyroid gland 
represents only 0.5 per cent of clinical carcinoma. 
On the basis of these figures he maintains that 
only 0.1 per cent of the population are likely to 
develop cancer of the thyroid; this is approxi- 
mately one in a thousand persons. These con- 
flicting reports form the impetus for this study 
which was undertaken in order to determine 
the incidence of carcinoma in our community. 


MATERIAL STUDIED 


We reviewed all cases of thyroid disease 
treated in the operating room at St. Mary’s 
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Hospital over a 5-year period from 1950 through 
1954. St. Mary’s Hospital is a 350-bed general 
hospital and in this period there were a total 
of 221 surgical thyroid cases representing the 
combined work of 19 surgeons. Table 1 shows 
the total number of cases in each disease category 
encountered in each year of the study. Of the 
total number of cases encountered there were 
nine cases of carcinoma. On a percentage basis, 
carcinoma represented only 4.1 per cent of the 
total series (table 2). There were two deaths 
in the entire series representing a mortality of 
0.9 per cent. 


AGE AND SEX 


Females comprised 88.7 per cent of all cases 
brought to surgery, which is in keeping with the 
usual experience of the predominance of goiters 
in women (table 3). When we consider the 
cancer cases only, the situation is reversed and 
we find three cancers among the 25 male patients 
in the total series, representing an incidence of 
12 per cent (as contrasted to the low incidence 
of 3 per cent among the female patients). 
It is of interest to note that three of our cancer 
cases occurred in the age bracket of 11 to 20 
years. While the number is small, it should be 
borne in mind that these cases represent 33 per 
cent of the series. This is in keeping with the 
experience elsewhere, pointing up the high in- 
cidence of carcinoma in thyroid tumors in chil- 
dren. We have found no series reported in which 
the incidence of carcinoma in children was less 
than 20 per cent. Two of these younger patients 
had a history of having received radiation therapy 
for thymic lesions. This raises the question as 
to what part, if any, this radiant energy may 
have played in the development of the sub- 
sequent tumor. 


NODULAR GOITERS 


Although it has long been a common practice 
to classify nontoxic goiters into the usual cate- 
gories of solitary or multiple nodular forms, there 
are few clinicians who would deny that this 
classification is difficult and unreliable. Many 
glands that appear to harbor solitary tumors 
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January 1959 
TABLE 1 
Cases encountered in each disease category 
1950] 1951) 1952) 1953|1954| Total 
Primary hyperthy- 

13) 7| 7| 13) 47 
Multiple nodular goiter..| 6} 14) 18) 9) 12) 59 
Solitary nodular goiter...| 3) 16) 12) 14) 20) 65 
Hashimoto’s disease. .... ae 
Chronic thyroiditis...... 4 
No pathological diag- 

44) 48) 48) 50) 221 

TABLE 2 
221 Surgical cases 
per cent 
59 Multiple nodule 26.7 
9 Hashimoto’s disease 8.6 
6 Riedel’s disease 
4 Thyroiditis 
12 No pathological diagnosis............... 5.4 
TABLE 3 
Age and sex distribution 
Sex Cancer 
Age 
M F Total M F 
1-10 0 1 1 0 0 
11-20 1 9 10 1 2 

21-30 2 28 30 0 1 

31-40 5 55 60 0 2 

41-50 10 64 74 2 0 

51-60 6 34 40 0 1 

61-70 1 4 5 0 0 

71-80 0 1 1 0 0 

Total....| 25 196 221 3 6 


* Sex incidence in entire series: females, 3 per 
cent; males, 12 per cent. 


in the examining room are found to be actually 
multinodular tumors in the operating room. This 
fact was taken into consideration in classifying 
the goiters in this series. Our classification results 


TABLE 4 
Cancer in nodular goiters 
Solitary tumors. 
Female: Two cancers in 120 cases........ 1.6% 
Male: Two cancers in 14 cases........... 14.2% 
Total: Four cancers in 134 cases. ...... 2.9% 
TABLE 5 
Carcinoma in solitary nodular goiters 
Center Per Cent 
TABLE 6 
Classification of carcinoma* 
Pathology es of 
Papillary adenocarcinoma.......... 2 
Metastatic papillary adenocarci- 
noma (Lateral neck tumors)...... 4 
Solid adenocarcinoma.............. 2 
Scirrhous adenocarcinoma.......... 1 


*Two nodular goiters suggested Hurthle cell 
tumors but were not so diagnosed. 


from a careful examination of the recorded 
preoperative physical examination, the operative 
note, and the pathology report in each incidence. 
There were 59 patients with multiple nodular 
goiter, 65 with solitary nodular goiters, and 10 
with miscellaneous conditions which represented 
solitary masses in the thyroid gland (table 4). 
There were 134 nodular thyroid tumors which 
represented 60.6 per cent of the total series of 
221 cases analyzed. 

There were 4 cases of carcinoma found among 
the solitary nodular goiters subjected to surgery. 
There was a total of 79 cases of solitary tumor 


‘ough 

neral 

total 
the 
hows 

f the | 
were | 
basis, 
f the | 
eaths 
ty of 
cases 

h the 

oiters 
r the | 
1 and 
tients 

ce of 
dence 
ents). 
ancer 
to 20 

ld be 
3 per 
h the | 
h in- 

chil- 

vhich 

| 
tients 

prapy 
yn as 
may | 
sub- 


40 E. W. CZERNY AND H. D. COGSWELL 


of the thyroid in this series with an incidence of 
5.1 per cent carcinoma in solitary nodular 
goiter. If we plot the four carcinomas against 
the total number of nodular goiters—both mul- 
tiple and solitary—this gives an incidence of 4 
cases in 134 goiters, or 2.9 per cent. Although 
we had nine carcinomas in the entire series, 
only four of these carcinomas were found in 
clinically unilateral masses and consequently 
the remaining five carcinomas have not been 
ncluded in this interpretation. 


COMPARISON WITH OTHER REPORTS 


As stated previously, the reported incidence 
of carcinoma in solitary nodular goiter from 
various centers throughout the country has 
varied considerably (table 5). Our incidence 
of 5.1 per cent compares favorably with that 
reported by Cloud and Branch*® from Peoria. 
They have reported the experiences at a general 
huspital serving a population area similar to that 
of the Tucson community. These two communi- 
ties are comparable with the one exception that 
Peoria lies in a goiter belt. 

The intriguing question of why our incidence 
of carcinoma in solitary nodular goiter differs 
so widely from that reported elsewhere is not 
easily answered. The Tucson community is 
somewhat unique in that the population is 
comprised largely of people who have moved to 
Tueson from other parts of the country, and 
the percentage of native Tucsonians is small. 
Here we are dealing with people who have 
migrated from all parts of the country. With 
this in mind, an attempt was made to correlate 
the length of time that each patient had lived in 
Arizona, but this did not seem to be significant. 

One explanation for a difference in figures 
from various centers that has been advanced 
before is that there is a variation in the inter- 
pretation of certain histologic sections by various 
pathologists. While it must be admitted that 
there is a thin line between marked hyperplasia 
and low grade anaplasia, we do not feel that this 
explanation is sound. We feel that in a high 
percentage of cases well qualified pathologists 
will agree on whether carcinoma is present in a 
given section. 

In many ways it is difficult to compare the 
statistics reported from communities such as 
Peoria, Illinois, and Tueson, Arizona with those 
reported from the large teaching centers in 


Chicago, Cleveland, and New York.* Reports 
from the larger centers do not necessarily repre- 
sent experience based on a cross section of the 
community in which the hospital is located. 
This is true because many cases are referred 
specifically to these centers from many hundreds 
of miles distant because of suspected cancer, 
In this light, it is perhaps logical to assume that 
figures reported by Cloud and Branch and our- 
selves may represent a more true picture of the 
experience in a cross section of the community 
from which these figures are reported than do 
those from more specialized centers. 


CLASSIFICATION OF CARCINOMA 


It is interesting to note that we found no 
instances of giant cell carcinoma (this is the 
most highly malignant form of carcinoma) nor 
were any sarcomas or lymphosarcomas en- 
countered in this series (table 6). 


SUMMARY AND CONCLUSIONS 


A review of five years’ experience of thyroid 
surgery in our community reveals an incidence 
of 5.1 per cent of carcinoma in solitary nodular 
goiters. Although this would indicate that the 
threat of carcinoma in solitary nodular goiters 
is not as great as others have suggested, it is 
still appreciable. 

This study has produced no evidence to sup- 
port any change in our previous concept that 
surgical excision is the treatment of choice in 
nodular goiter, multiple or singular. 

Dr. E. W. Czerny 


1602 N. Norton 
Tucson, Arizona 
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FINGER TIP INJURIES AND THEIR MANAGEMENT* 


Haroutp E. Kierert, M.D. 


Louisville, 


Finger tip injuries are the most frequently 
encountered form of hand trauma and often 
the most disabling to the individual concerned. 
The loss of function of the hand which these 
injuries produce and the considerable period of 
pain associated with convalescence result in 
enormous loss of effective working time. Rea- 
sonably standard methods of treatment are 
employed to produce the best final results and 
to return the individual patient to work as 
soon as practical. It is particularly important 
to relate the surgical management of these 
injuries to the occupation of the individual; 
a man whose occupation requires a maximum 
of tactile sensibility and manual dexterity needs 
the best possible result even at the expense of 
protracted convalescence. The manual laborer, 
on the other hand, needs primarily a strong 
grasping function. The surgeon must always 
avoid further or needless sacrifice of more of an 
injured valuable digit. 

Finger tip injuries are defined as those which 
occur beyond the distal interphalangeal joint. 
For convenience of discussion types of injuries 
may be classified as follows: (1) Contusion of 
the fibro fatty pulp with or without gross he- 
matoma formation and/or subungual hematoma; 
(2) avulsion of soft tissue without exposure of 
bone; (3) avulsed wounds of the nail and nail 
matrix which are often associated with fractures 
of the distal phalanx; (4) sharp lacerations ex- 
tending through nail, soft tissue and bony 
phalanx. (5) Compound fractures of the distal 
phalanx with varying degrees of “crushing” 
destruction of adjacent soft tissue. (6) Complete 
amputation of a finger tip. 

The choice of treatment must be related to 
the particular finger injured, and to the oc- 
cupation, age, and general health of the patient. 
It should be remembered that the thumb, index, 
and middle fingers have maximum sensory dis- 


*From the Department of Surgery, University 
of Louisville School of Medicine, Louisville, 
Kentucky. 

Presented during the Baltimore Assembly of 
The Southeastern Surgical Congress March 10-13, 
1958, Baltimore, Maryland. 
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crimination and dexterity. Further amputation 
of these fingers should be considered only as a 
last resort. Our objective must always be a 
nonpainful finger tip with maximal preservation 
of function. To this end the following principles 
are important: (1) Early adequate gentle cleans- 
ing and debridement of the wound to minimize 
infection; (2) conservation of finger length; 
(3) immediate skin coverage to lessen edema, 
inflammatory response and local scarring; (4) 
Early rehabilitation to insure a rapid return of 
function of the hand. 

The importance of these injuries to the patient 
is far greater than the degree of tissue destruc- 
tion might indicate to the casual observer. Far 
too many of these wounds are taken too lightly 
at the onset and thus necessitate tedious re- 
construction later. 

Well chosen treatment methods meticulously 
carried out at the earliest possible moment will 
do much to shorten disability and achieve early 
return to work. Probably 50 per cent of these 
patients should have at least brief periods of 
hospitalization at the onset to permit best 
treatment and minimize complications. 

Anesthesia. If the patient is young, unco- 
operative, or apprehensive, general anesthesia is 
employed. If several fingers have been injured 
or if the procedure appears likely to be prolonged 
either general anesthesia or brachial plexus block 
will be required. 

Digital nerve block anesthesia may be em- 
ployed in local reconstructive measures for single 
finger tip injuries (fig. 1). 

After surgical preparation of the forearm and 
hand with soap and water, excluding the injured 
area, anesthesia is obtained with 1 per cent xylo- 
caine without epinephrine. Using a 5-ce. syringe 
and a 27-gauge needle, a wheal is raised on the 
dorsum of the hand 2 to 3 em. proximal to the web. 
The needle is inserted through to the palmar 
fascia, and after aspiration to make certain a 
blood vessel has not been penetrated, 11% to 2 ce. 
of local anesthetic agent is deposited about the 
digital nerve. The needle is reinserted on the op- 
posite side of the metacarpal to block the other 
digital nerve. A small subcutaneous ring is raised 
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Approx. |/2 to | cc. 
local anesthetic 
agent deposited in 
region of volar digi- 
tal nerve from 


$ dorsal approach. 


DORSAL 
SURFACE 


Fig. 1. Technique of digital nerve block. Xylo- 
caine (1 per cent) injected subcutaneously on 
dorsal surface. From dorsal approach digital 
nerves blocked in palm of hand. 


on the dorsum of the hand to block the dorsal 
sensory nerves to the finger. 


Digital nerve blocks performed in the metacarpal 
area are safer than blocks performed in the 
finger. 

Wrist block anesthesia is indicated if more 
than one finger tip has been injured, or if it is 
necessary to do a local hand flap operation 
(fig. 2). 


After surgical preparation of the forearm and 
hand a wheal is raised proximal and medial to 
the pisiform bone on the volar surface of the wrist. 
The flexor carpi ulnaris tendon can be palpated 
laterally. A 27-gauge needle is inserted to a depth 
of 1 to 1% em., aspirated to make certain the 
ulnar artery has not been perforated, and ap- 
proximately 2 cc. of 1 per cent xylocaine is de- 
posited in the region of the ulnar nerve. The 
median nerve is located deep to the palmaris 
longus tendon. Using either the palmaris longus 
tendon or the prominence of the greater multi- 
angular bone as a landmark, approximately 2 
ec. of anesthetic agent is deposited at a depth of 
1 em. in the region of the median nerve. The dorsal 
sensory cutaneous branches of the radial and ulnar 
nerves are blocked by a dorsal subcutaneous ring 
of 1 per cent xylocaine. Less than 10 ce. of xylo- 
caine solution is required for wrist block an- 
esthesia. 


In every instance the type of anesthesia 
selected must be that which will permit the 
most desirable type of operative treatment 
with maximal safety and comfort for the patient. 
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S OORSAL 
SURFACE 
Fic. 2. Technique on wrist block. (Top) Pisi- 
form bone is the guide to the ulnar nerve. 
palmaris longus tendon or bony prominence of the 
greater multiangular bone laterally is the guide 
to the median nerve. (Bottom) A subcutaneous 
ring of 1 per cent xylocaine is injected dorsally to 


block the dorsal sensory branches of the radial 
and ulnar nerves. 


Local wound care is not performed until satis- 
factory anesthesia is obtained. 

Technique, indications, and contra-indications 
of various methods of repair. Meticulous hemos- 
tasis is essential, for development of a hema- 
toma may defeat the most competent surgeon. 
A tourniquet is applied to the brachium when 
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general or brachial plexus block anesthesia is 
used. Ordinarily a tourniquet is not used with 
digital block or wrist block anesthesia. How- 
ever, if needed a small rubber Penrose drain is 
wrapped around the finger. Care must be taken 
not to further impair circulation to the injured 
area. 

In management of finger tip injuries, the 
surgical field is prepared with detergent soap and 
water. Various antiseptic solutions are not ap- 
plied since these tend to obscure skin color. 
The wound must be thoroughly but very gently 
cleansed; loose bone spicules and obviously 
devitalized tissue are excised. Bleeding is usually 
controlled by mild pressure or twisting of the 
bleeding vessels. Ligatures are rarely used since 
these later may form a painful lump at the site 
of repair. 

1, Contusion of the fibro fatty pulp and sub- 
ungual hematoma result in a painful throbbing 
finger tip. Immediate relief is obtained by drain- 
age of the hematoma. Severely contused pulp, 
with hematoma formation is treated by incision 
and drainage; subungual hematoma is treated 
by drilling a hole in the nail over the site of 
maximum discoloration and fluctuation. If 
pulp contusion is not severe, relief may be ob- 
tained by application of hydro-cortisone oint- 
ment to the area. Elevation of the extremity and 
application of cold will aid in reducing dis- 
comfort (fig. 3). 

2. Avulsion lacerations less than 1 cm. in 
diameter, if bone is not exposed, require no treat- 
ment other than thorough gentle cleansing of 
the wound, application of fine mesh gauze, and 
a dry sterile dressing. Frequently the wound 
will epithelize within 12 to 14 days. After two 
months a durable, tough surface is obtained. 
Wounds greater than 1 cm. in diameter, without 
exposure of bone, are treated by application of 
heavy split thickness graft or a full thickness 
graft taken from the volar surface of the cor- 
responding forearm. The graft is sutured to 
the wound edge with 5-0 nylon and stented in 
place. A mild pressure dressing is applied. After 
6 days the wound is redressed. Mild pressure is 
continued for at least 14 days. The full thickness 
graft has an advantage in that the skin is more 
durable and elastic. It does not contract as 
much as a split thickness graft (fig. 4). 

8. Avulsion wounds of the nail and nail 
matrix, providing the nail matrix is attached 
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Fig. 3. (Top) Wounds not exposing bone (if one 
centimeter or less in diameter) are allowed to 
granulate and epithelize; wounds greater than 
one centimeter are grafted. (Center) Preoperative 
view of ‘‘planer’’ accident which produced avul- 
sion wounds of all fingers and the thumb. Bone 
exposed in middle finger. (Bottom) The same hand 
three weeks later. Middle finger treated with a 
sliding fat graft to cover exposed bone. Heavy 
split thickness skin grafted on wounds of all the 
fingers and thumb. 


and viable are treated by excision of remaining 
nail and replacement of the matrix with fine 
absorbable suture material. These wounds are 
often associated with fractures of the distal 
phalanx. Accurate reduction of the fracture is 
necessary to prevent development of a deformed 
nail. 

4. Sharp lacerations extending through nail, 
soft tissue and bony phalanx, providing one of 
the neurovascular bundles remain intact so 
that the distal portion has adequate blood 
supply, are repaired by accurately resuturing 
the part, placing the sutures both through skin 
and through finger nail. 
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Fig. 4. (Top left) Nail avulsed and matrix of nail partially torn away; Matrix accurately replaced 
with absorbable 5-0 catgut sutures. (Bottom left) Sharp laceration extending through nail, soft tissue 
and bone, is accurately approximated by sutures placed through the nail. (Top right) Preoperative view 
of a fractures and crushing lacerations of several finger tips. (Center and bottom right) The same 


hand t 


5. Compound fractures of the distal phalanx 
with varying degrees of adjacent soft tissue 
destruction are locally reconstructed providing 
the tip remains viable. (This may be difficult 
to determine.) The wound must be cleansed 
gently, devitalized fragments of tissue and 
spicules of bone are removed. Frequently these 
injuries have an associated flap type of laceration. 
Extreme care must be used not to place sutures 
through the base of the flap and further impair 
already precarious blood supply. 

6. Complete amputation of a finger tip, 
depending on associated factors, is treated by 
proximal amputation, local revision or re- 
construction with pedicle grafts (fig. 5). 

Amputation more proximal. This method is 
most often indicated in a patient who suffers an 
oblique laceration of the fingertip and who is 
desirous of returning to work in a short time. 
It is also indicated in those who have pre-existing 
diseases of the hand such as arthritis, Dupuy- 
tren’s contracture, vascular disorders and skin 
disorders. Sufficient bony phalanx is removed to 
permit soft tissue and skin closure of the stump 
without tension. Any redundant tissue is excised 


ree months after removal of devitalized tissue and local reconstruction. 


to give the amputation stump a smooth con- 
figuration. If the amputation has occurred near 
the base of the nail, the nail matrix must be 
excised completely—otherwise, a small horn-like 
painful finger nail will develop. If the entire 
distal phalanx is removed, cartilage and the 
condyles of the middle phalanx are carefully 
rongeured away so the amputation stump will 
not be bulbous. If the entire distal phalanx is 
removed, the flexor digitorum profundus tendon 
is pulled out as far as possible, severed, and 
allowed to retract. Digital nerves are severed 80 
that they retract a few millimeters into sub- 
cutaneous tissue thereby lessening the likelihood 
of a painful neuroma developing in the stump. 

Skin sutures only are employed to close the 
stump. Part of the sutures remain for 12 to 14 
days since skin of the hand is thick and heals 
slowly. The patient frequently returns to work 
within three weeks. 

Local revision (fig. 6). Advantages in treating 
finger tip amputations by local revision are 
several. Digital nerve block anesthesia can be 
employed. Only the injured finger is immobilized, 
thereby lessening the chance of subsequent 
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FartHer Back 


Excision of remaining 
nail and nail motrix 


Fig. 5. (Top) Technique of proximal amputa- 
tion to obtain sufficient soft tissue and skin for 
primary closure of amputation stump. (Center 
lop) Preoperative view of a farm laborer with 
Parkinson’s disease who suffered an oblique ampu- 
tation of all but a few millimeters of the distal 
omg of the index finger exposing joint carti- 

ge; a partial amputation of the middle finger 
with a small portion of nail bed and matrix re- 
maining, and a compound fracture of the distal 

anx of the ring finger. (Center bottom and 

) Postoperative views of this patient after 

proximal amputation to permit primary closure 

of the index and middle fingers, and repair of the 

ting finger. The patient has a strong grasping 

unction, important to his particular work, to 
which he was eager to return. 
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Bilateral "V" incisions 
te finger tip 


Pulp sird forward and 
Sutured to noi! bed 
covering exposed bone 


Full thickness or 
heavy split thickness 
skin graft applied 
over puip 


Fie. 6. Methods for local revision of amputated 
finger tips. (Top) Ventral ‘‘Knight’s Hood” 
method of finger repair. A heavy split thickness 
graft covers the defect left by the relaxing inci- 
sion. (Center) Bilateral V-incisions sutured to- 
gether to close amputation stump. This method 
tends to leave a pointed scarred finger tip. (Bot- 
tom) Sliding fat graft. The fibro fatty pulp is 
mobilized over the exposed bone and sutured to 
the nail bed. A full thickness or heavy split thick- 
ness graft is applied over exposed pulp. 


Pulp seperated 
from skin and bone 
for a distonce 

of tom. 


joint immobility in other fingers and there will 
be no painful donor area. Disadvantages include 
a finger tip which may be somewhat more pointed 
than usual; inadequate padding over the bone 
and shortening of the tip as compared with 
reconstruction by various flap methods. 

DeJongh in 1942 described a “ventral knights 
hood” or pull forward method of finger repair. 
An incision is made on the volar surface of the 
finger 1 to 114 em. proximal to the site of ampu- 
tation, down to fibro fatty tissue, following which 
the skin is pulled forward and sutured to the 
nail and nail bed. 

Cutler in 1947 described a method in which 
V-incisions are made on each side of the ampu- 
tation stump. The V-shaped flaps of skin, at- 
tached to the underlying fibro fatty tissue, are 
slid forward and sutured over the exposed bone. 
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This method produces a fair amount of scarring 
and pointing of the finger tip. 

I personally prefer a sliding fat graft. Proximal 
to the amputation site the skin is separated 
from the fibrous fatty tissue of the pulp for a 
distance of 1 to 14g em. Similarly by sharp 
dissection fibro fatty tissue is separated from 
the bony phalanx for the same distance. Mo- 
bilized pulp is slid forward and sutured to the 
finger nail bed giving adequate padding over 
exposed bone. A full thickness or heavy split 
graft is sutured over the exposed pulp. This 
method has been used on several occasions. It 
gives adequate pulp coverage over exposed 
bone and produces a nontender finger tip with 
good configuration. 

Reconstructive techniques. Extensive injuries 
require more complex reconstructive procedures 
such as cross finger flaps, thenar flaps, palmar 
flaps and pedicle grafts from other areas. When- 
ever possible local skin from the hand should be 
used for reconstruction. Skin of the hand con- 
tains special sense organs not found in other skin 
except that of the feet. Because of this stereog- 
nosis can not be replaced by skin grafts from 
other areas. 

Cross Finger flaps (fig. 7). Skin from a cross 
finger flap is inferior to palmar skin, however it is 
much superior to general body skin. Skin from 
the dorsum of the finger is not as richly endowed 
with tactile end organs, nor is it as tough as 
skin from the palmar surface of the hand. It 
has an advantage, however, in that skin re- 
moved from the dorsum of finger does not pro- 
duce as much disability as does skin removed 
from the thenar eminence. 

Cross finger flap indications are loss of pulp 
with exposure of bone, and traumatic amputa- 
tion of one or more fingers through the terminal 
phalanx. Cross finger flaps may also be used to 
cover defects where tendons and joints are 
exposed. Local hand flaps ordinarily produce a 
good cosmetic appearance of particular impor- 
tance to young females. Multiple finger tip 
injuries should be reconstructed by flaps since 
shortening of several finger tips would result in 
serious disability of the hand. It is more important 
to reconstruct tips of the index and middle fingers 
and the thumb with flaps than the little or ring 
fingers. Even in the unskilled manual laborer 
reconstruction of an amputated end of an index 
finger is worth while, whereas a similar amputa- 
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tion of a little finger might best be treated by 
amputation further back. 

Contra-indications to flap operations are pre. 
existent diseases such as rheumatoid arthritis 
impaired circulation of the involved extremity 
as in Raynaud’s disease, palmar fibromatosis 
with limitation of finger motion and concomitant 
extensive bone and tendon injury. Extensive 
bone and tendon injury takes precedence over 
finger tip reconstruction, at least temporarily, 
Because of the excellent blood supply of the 
hand, cross finger flaps may be based in any 
direction. The general technique of pedick 
graft surgery must be remembered, such as 
gentle handling of tissue, preservation of ade- 
quate blood supply at the base of the graft, 
retaining the length-width relationship of the 
graft, and no undue twisting or kinking of the 
graft. If less than 4 of the nail bed remains, 
it is best to completely excise the nail matrix 
rather than have a “horn-like” deformed finger 
nail develop. Bleeding from the aniputated 
finger stump is controlled by pressure rather 
than ligatures. However, if ligatures are neces- 
sary, 6-0 silk is employed. To cover an ampv- 
tation stump of the terminal phalanx of a finger 
the graft should be raised in a nonhair bearing 
area. The best donor site is usually the dorsal 
surface of the middle phalanx of the opposite 
finger. Care should be taken so that incision 
do not cross flexion creases. It is desirable to 
keep the donor site off the volar surface of the 
finger, thereby preventing painful scars and 
skin contractures on the donor finger. The 
graft should accurately conform to the size d 
the injured area. The graft is sutured to the 
amputation stump with interrupted 5-0 or 64 
nylon sutures. The finger nail is trimmed 1 mm. 
away from the finger nail bed to allow accurate 
approximation of the graft to the nail bed 


Sutures are placed directly through the finger j 


nail. Sutures placed only through nail be 
will pull out. 

The donor site is covered with heavy split 
thickness skin ordinarily removed from the volat 
surface of the same forearm. This is sutured ani 
stented in place with 5-0 nylon. Split thicknes 
skin is also applied over any unexposed portidn 
of the pedicle graft to eliminate granulation tisstt 
or an infected draining surface. It is importatl 
to pad between the fingers with gauze for if thi 
is not done severe maceration with fissuring @ 
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) Cross finger flap to reconstruct amputated tip of index finger. Donor site dorsal surface 


of middle phalanx of middle finger. (Bottom left) Appearance of a cross finger flap to the amputated tip 
of the ring finger in an 18-month-old child at the time of the first dressing change (7 days). Donor site 
is middle finger. (Bottom center) Final result of a cross finger flap from index finger to reconstruct ampu- 
tated tip of the thumb. (Bottom right) Thenar flap to reconstruct amputated tip of ring finger. Heavy 
split thickness graft over donor site. This is preferable to a hypothenar flap regardless of the finger 


involved. 


skin and infection might result. A light dressing 
is applied over the two fingers and an elastic 
bandage and light plaster splint is applied to 
the hand and involved fingers to partially im- 
mobilize them. 

Thenar fiaps. Regardless of the finger that has 


been traumatized, other than thumb, if a palmar 
flap is elected, the thenar flap is the procedure 


of choice, rather than a hypothenar flap. Skin 
removed from the thenar eminence results 
in a less disabling scar than does skin removed 
from other portions of the palm. The thenar 
flap has as its major advantage tougher skin and 
better stereognosis than skin removed from the 
dorsal surface of the fingers. In certain indi- 
viduals not all fingers will comfortably reach 
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the thenar eminence. This must be determined 
prior to starting the procedure. The thenar flap 
may be hinged proximally or longitudinally. 
In order to give length to an amputated finger 
tip, particularly if considerable bone remains, 
the thenar flap may be “tubed.” This, however, 
invelves a rather wide donor site producing a 
large defect on the thenar eminence. Ordinarily a 
thenar graft is in the form of a pedicle flap. 
The thenar flap should not be more than two 
times as long as the width of its base and should 
accurately conform to the dimensions of the 
amputation stump to be covered. The defect on 
the thenar eminence is covered with a heavy 
split thickness graft. Gauze is placed between 
the finger, the donor site which has been skin 
grafted, and the palmar skin. If skin surfaces 
are opposed severe maceration may occur with 
subsequent infection and loss of the graft. A 
light fluffed dressing and dorsal plaster splint 
is applied around the involved finger and hand 
to fix it to the thenar eminence. 

Grafts employed for loss of substance from 
the terminal phalanx of the thumb are either 
cross finger flaps or palmar flaps. The cross 
finger flap may be raised from the dorsal surface 
of the proximal phalanx of the index finger or 
from the dorsal surface of the middle phalanx 
of the middle finger. This graft is based so that 
there will be minimal kinking or twisting. Ordi- 
narily, the base is located. distally or on the 
lateral radial surface of the finger. 

For extensive loss of pulp from the thumb, a 
palmar flap is used. The flap is based longi- 
tudinally and may extend from the transverse 
creases of the palm to the transverse creases at 
the base of the index and middle fingers. Care is 
taken so that the graft does not extend into the 
web between the middle and index fingers for 
this will produce a severe scar contracture of the 
web. The underlying digital vessels and nerves 
are avoided and adequate fat coverage is main- 
tained over the flexor tendons. The donor site is 
covered with a full-thickness graft. The main 
disadvantage of a palmar graft is a scar defect 
over a commonly used weight bearing surface 
of the hand. A full-thickness graft applied to the 
donor site will have better elasticity and dur- 
ability, resulting in a less disabling scar than 
obtained with a split thickness graft. 

The second stage of local hand pedicle grafts 
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is performed in 14 to 18 days. This is accom. 
plished by either wrist block, brachial block, 
or general anesthesia. The flap is divided at 4 
point which will give adequate substance for 
reproducing a normal configuration of the in- 
volved digit. Any unused portion of flap should 
have the edges excised and be resutured to the 
donor area. Dressings are ordinarily changed 
within 5 days and mild pressure dressings are 
employed for a total of two or three weeks, 
These patients have sufficiently nontender 
finger tips and donor areas to enable them to 
return to work three weeks after the second stage. 
Loss from work, employing local hand pedicle 
grafts for reconstruction, totals six to seven 
weeks. 

Pedicle grafts from other areas (figs. 8 and 9). 
Pedicle grafts raised from general body skin 
have as their chief disadvantage lack of sufh- 
cient tactile end organs. In addition they are 
likely to be bulky, contain little fibrous tissue, 
and slide about. It is extremely important to 
adequately defat these grafts prior to appli- 
cation over the amputation site. A cross arm 
flap will give better coverage than general body 
skin. Indications for general body skin grafts 
are extensive loss of tissue or a “degloving”’ type 
of amputation where the bony phalanx remains, 

A cross arm flap or an abdominal flap is best 
done under digital block anesthesia performed 
in the palm of the hand, combined with field 
block anesthesia at the donor site, or under 
general anesthesia. Ordinarily, the cross arm 
flap should be based proximally; however, it 
may be based in any direction as long as its 
length does not exceed the width of the base. 
If the graft is not large, surrounding skin may 
be undermined deep to the superficial fascia, 
permitting a primary closure of the donor site. 
A large donor site is covered with a split. thick- 
ness graft. The extremity must be securely fixed 
either by dressing or plaster of paris to the 
donor site to prevent undue trauma of the graft. 
Inadequate fixation may result in loss of the 
graft. The position is uncomfortable, the dressing 
bulky, and the patient often completely de- 
pendent for care until the second stage. The 
second stage is performed in 16 to 20 days, 
ordinarily under general anesthesia; however, 
local anesthesia may be used. 

Rehabilitation. In all cases early rehabilitation 
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ely de- (Bottom left) ‘‘Partial degloving’’ amputation of the distal phalanx of the thumb. (Bottom center) Ap- 
= pearance following the first stage of an abdominal tube pedicle to thumb. (Bottom right) Appearance at 


ge. The completion of the second stage. 
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softened with lanolin or cocoa butter until they joint stiffness and the final result be unsatis- 
ilitation | %€ nontender and movable over the bony factory. When joint mobilization does not 
phalanx. If the finger remains immobilized longer _ progress rapidly small dynamic splints are worn 
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periodically during the day and night to aid 
return of motion. Follow-up care is continued 
until a satisfactory result is obtained. 


SUMMARY 


Finger tip injuries are serious wounds whose 
importance to the individual far exceed the 
extent of tissue damage seen. Meticulous cleans- 
ing and adequate debridement together with 
strict attention to hemostasis are essential. 
Choice of treatment must always be related to 
the principles of maximum conservation of tissue 
and finger function. The type of repair should be 
intelligently related to the occupation of the 
patient and thus to the type of function required 
in his hand. : 

Rehabilitation measures instituted as soon as 


Fig. 9. (Top left) Abdominal flap pedicle to cover extensive loss of skin and soft tissue of finger. 
(Top center) Gangrene of index finger involving all of volar surface of distal phalanx and most of middle 
halanx subsequent to improperly applied dressing and cast after a flexor tenorrhaphy. (Top right) 
Dorsal appearance of finger after debridement. (Bottom left) Appearance after first stage abdominal 
pedicle graft to reconstruct soft tissue defect. (Bottom center and right) End result eighteen months later. 


possible will insure assumption of gainful oe- 
cupation at the earliest possible time. 
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PERFORATED PEPTIC ULCER INDUCED BY PREDNISOLONE: 
REPORT OF THREE CASES* 


J. Finx, M.D., anp THomas W. Gray, M.D. 


Fayetteville, Arkansas 


The usefulness of cortisone and ACTH in 
the treatment of arthritis, allergic disorders and 
other conditions is well established. The useful- 
ness of these steroids, however, has been limited 
because of their tendency to produce undesirable 
effects such as disturbance in electrolyte balance, 
spread of inflammatory lesions, hyperglycemia, 
hypertension, hirsutism, excessive appetite and 
the activation of tuberculosis or peptic ulcer. 
In a recent study of 18 deaths resulting from 
steroid therapy, Allanby! found that infection, 
gastrointestinal hemorrhage and _ perforation 
were the most common fatal complications. 

Because of the many complications which may 
result from the steroids there has been a con- 
tinuing search for newer compounds with greater 
therapeutic effect and fewer adverse reactions. 
During the past three years prednisone and 
prednisolone, which are synthetic analogues of 
the older steroids, have been widely used since 
they cause less salt and water retention and have 
four to five times more potent anti-rheumatic 
effect than do cortisone or corticotropin.'® 
It is now becoming apparent that prednisone 
and prednisolone have an especially potent 
ulcerogenic effect as indicated by our review of 
the available literature. 

A perforated peptic ulcer as a gastrointestinal 
complication of steroid therapy is of particular 
concern to the surgeon. The first case of per- 
forated ulcer caused by prednisone was reported 
by Fentress and associates’ in 1956. A number 
of cases have been reported since then. But, to 
our knowledge, Hess and McPherson" have 
published to date the first and only case of per- 
forated ulcer induced by prednisolone. We are 
presenting three additional cases of perforated 
peptic ulcer induced by prednisolone thus bring- 
ing the total number of cases reported to four. 


REPORT OF CASES 


Case 1. A 59-year-old white male was admitted 
to the surgical service on February 11, 1956 be- 


* From the Surgical Service, Veterans Adminis- 
tration Hospital, Fayetteville, Arkansas. 
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cause of abdominal pain, tenesmus, constipation 
and vomiting. Examination disclosed colon ob. 
struction caused by a large, palpable rectal tumor, 
Roentgenographic studies showed an obstructing 
lesion in the upper rectum. On the night of ad- 
mission a transverse colostomy was performed. 
He did well until the fourth day when his puls 
increased and he became mentally confused. 4 
diagnosis of failing myocardium was made and 
he was digitalized. Because he refused to eat, 
prednisolone in 5 mg. doses, twice daily, was 
started on February 20, 1956, following which his 
appetite improved. One week later his temperature 
rose to 104°F. and examination showed pneumonia, 
subsequently confirmed by chest roentgenogram. 
Antibiotics were changed and his temperature 
gradually approached normal. His abdomen 
remained soft on repeated examination. He be. 
came gradually worse, however, developed renal 
failure and expired on March 1, 1956. To our sur. 
prise, autopsy showed a generalized peritonitis, 
secondary to two large perforations of the stom- 
ach, plus a third ulceration which had not yet 
completely perforated through the stomach wall. 
A right bronchopneumonia and an annular ob- 
structing carcinoma of the rectum were also 
noted. Microscopic examination of the stomach 
showed peptic ulcerations with a surrounding 
area of acute inflammatory reaction. 


Comment. As is well known during steroid 
therapy, many patients may suffer perforated 
peptic ulcers without developing abdominal 
symptoms. In this case the abdomen remained 
soft until death and the diagnosis was overlooked 
because fever was thought to be caused by the 
pneumonia. 


Case 2. This 61-year-old white male was ad- 
mitted to the medical service on April 14, 1957 
because of severe, chronic rheumatoid arthritis 
of the hands, knees and ankles. For a number of 
months he had been almost bedridden and had 
been unable to walk without the aid of crutches. 
He had been on cortisone therapy which provided 
only a fair therapeutic response. Because of this, 
he was placed on Co-hydeltra, receiving initially 
60 mg. per day. This dosage was decreased slowly 
such that over a period of 46 days his dosage was 
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finally maintained at 17.5 mg. per day. On May 
30, 1957, he developed severe abdominal pain at 
which time examination revealed a rigid ab- 
domen. Roentgenograms revealed free intra- 
peritoneal air. He was transferred to surgery 
where laparotomy revealed a perforated duodenal 
ulcer and it was noted there had been no attempt 
to wall or seal off this perforation. The ulcer was 
closed, the patient was subsequently switched to 
cortisone therapy and eventually discharged from 
the hospital three months later. 


Comment. This patient was receiving Co- 
hydeltra. This is prednisolone buffered with 300 
mg. of aluminum hydroxide and 50 mg. of 
magnesium trisilicate. In addition he was re- 
ceiving Gelusil four times daily. Despite this 
buffering and antacid therapy, perforation 
occurred. 


Case 8. A 65-year-old white male was ad- 
mitted to the medical service on June 9, 1956, 
complaining of arthritis of the shoulders and 
knees. Although he had a seven-year history of 
chronic duodenal ulcer he had no complaints of 
gastric disturbance on admission. Diagnoses of 
arteriosclerotic heart disease with hypertension, 
osteoarthritis and chronic duodenal ulcer on the 
basis of history were made on admission. A G.I. 
series revealed deformity of the duodenal bulb 
and 60 per cent gastric retention. Despite his 
‘hronic duodenal ulcer this patient was placed 
on Cordex, two tablets daily, which provided a 
total dosage of 4 mg. of prednisolone per day. 
In addition he was given Citrocarbonate, Don- 
natal four times daily and Gelusil as necessary. 
On June 30, 1956, he developed severe abdominal 
pain and was found to have an acute abdomen. 
Immediate abdominal roentgenogram revealed 
free air. At laparotomy there was a perforated 
gastric ulcer adjacent to the pylorus. Because of 
his long ulcer history and evidence of pyloric 
obstruction, an immediate gastric resection was 
performed, following which he did well. Micro- 
scopic examination revealed a perforated gastric 
ulcer with acute inflammatory reaction. 


Comment. This gastric ulcer perforated while 
the patient was on a small dosage of prednisolone 
which was considered to be safe. He was re- 
ceiving only 4 mg. of prednisolone per day and 
in addition was taking Citrocarbonate, Donnatal 
and Gelusil. Even with these precautions per- 
foration occurred. 
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DISCUSSION 


The exact mechanism of action by which 
peptic ulceration is produced by adrenal steroids 
is not definitely established. Gray and associ- 
ates noted that these steroids caused an in- 
creased gastric secretion of hydrochloric acid, 
pepsin and uropepsin. This, they found, was not 
altered by vagotomy, atropine or Banthine. 
They suggested that a peptic ulcer was probably 
initiated by a humoral mechanism by way of the 
hypothalamic-pituitary-adrenal-gastric axis. The 
development of a new peptic ulcer with hemor- 
rhage or perforation during steroid therapy was 
shown by Gray and associates" to be accom- 
panied by a considerable increase in uropepsin 
production. A later theory has attributed ulcera- 
tion to decreased tissue regeneration. Whatever 
the cause, the production of acute ulcerations 
may occur in persons who never before had 
ulcers.® :!6 Steroid induced ulcers are often 
larger than other peptic ulcers and the defense 
mechanism is markedly depressed or absent.!* 17 
Zetzel"” found the relative frequency of gastric to 
duodenal ulcer greater in steroid ulcers. Two of 
our three cases had gastric ulcers and one had 
duodenal ulcer. 

The great ulcerogenic effect of prednisone and 
prednisolone has been confirmed by many 
writers,” 3: 4: 13, 15.18 Margolis and associates" 
noted that these newer steroids produced dys- 
pepsia as the most frequent disturbing symptom 
during the treatment of arthritis. Undesirable 
gastrointestinal symptoms were found by Dor- 
dick and associates® in 18 per cent of 195 patients 
treated with either prednisone or prednisolone. 

It is our opinion and that of others that the 
existence or history of peptic ulcer should be a 
contraindication to prednisone or prednisolon- 
therapy.’ Certainly, if these drugs are ade 
ministered in such instances, then anti-ulcer 
therapy should also be provided. Two of our 
cases illustrate perforation occurring despite 
buffering and antacid therapy. 

We believe that the ulcerogenic effect of these 
newer steroids is often overlooked or disregarded 
by the prescribing physician. We mention this 
because there has been a tremendous increase in 
the use of prednisone and especially prednisolone 
in the past year. In 1957 it was reported that the 
oral steroids made up the third largest market 
in the pharmaceutical field. Tranquilizers, as 
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might be exvected, produced the second largest 
sales! 

Recently several of the pharmaceutical firms 
have combined prednisolone with tranquilizers. 
It should be noted in this connection that some 
of the tranquilizers have been shown to be 
ulcerogenic in themselves. We have noted that 
in the recommended dosage of these combination 
drugs the quantity of prednisolone exceeds that 
which produced perforation in two of the cases 
reported in this paper. To us this trend seems 
quite dangerous. Many patients who require 
these combinations are neurotic, and on long 
continued therapy the danger of serious gastro- 
intestinal complications would seem to be great. 
We feel the value of a drug should be measured 
not only by its therapeutic potency but also by 
its capacity to be utilized without serious con- 
sequences. Recently two new steroids, tri- 
amcinolone and methylprednisolone, have been 
developed. It is hoped that clinical experience 
will confirm initial studies indicating these 
steroids may have less ulcerogenic effect than 
prednisolone and yet have greater therapeutic 
potency. 

SUMMARY 


During the past three years the highly potent 
synthetic cortisteroid, prednisolone, has been 
increasingly used because supposedly less un- 
desirable side effects are produced than by the 
older steroids. Three cases of perforated peptic 
ulcer caused by prednisolone are reported 
bringing the total number of cases reported 
thus far to four. Although perforation may be a 
relatively uncommon complication with pred- 
nisolone, we feel that it has an especially potent 
ulcerogenic effect. Our experience and reports 
in the available literature seem to support this 
contention. 

Dr. William J. Fink 

The Surgical Service 

Veterans Administration Hospital 
Fayetteville, Arkansas 
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WHITE BLOOD CELL CHANGES FOLLOWING EXPOSURE TO 
STRANGULATION OBSTRUCTION FLUID* 


O. Barnett, M.D., anp Lois SAMPSON 


Jackson, Mississippi 


Following strangulation of a closed loop of 
lower small bowel in experimental animals there 
is a progressive rise in the number of circulating 
white blood cells. Later in the course a leukopenia 
develops which progresses until death of the 
animal supervenes.® Hill and Stoner® observed 
that the intravenous injection of jejunal content 
into normal animals rather uniformly produced a 
leukopenia. They suggested that this change was 
usually indicative of the degree of toxicity of 
the injected material. 

The peritoneal cavities of dogs with late 
strangulation obstruction have been~ demon- 
strated to be sites of accumulation of large 
amounts of dark, foul fluid. This material is 
lethal when injected into the peritoneal cavities 
of normal animals in amounts as small as 2 
ec./kg.2 The following experiments were de- 
signed to determine the relationship between 
white blood cell values and the lethality of 
various preparations of strangulation obstruction 


fluid 


MATERIALS AND METHODS 


Thirty adult mongrel dogs were used. Ten 
animals served as donors for peritoneal fluid. 
Utilizing intravenous Nembutal anesthesia, the 
abdomen of each animal was opened under 
sterile conditions. The lower ileum was obstructed 
by placing an umbilical tape tie at each ex- 
temity of a 10-cm. segment of bowel. The venous 
supply to this area of bowel was then ligated. 
The abdominal cavity was closed and the animals 
were placed in their cages. At, or shortly before 
death the peritoneal cavity was again opened 
for collection of the accumulated fluid. This 
material was refrigerated until it was used. 
Recipient animals were anesthetized for 8 hr. 
with fractional intravenous doses of Nembutal. 
A femoral artery was cannulated for the col- 
lection of blood samples. White blood cell counts 


, From the Department of Surgery, University 
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were determined before and at 2-, 4- and 8-hour 
intervals after the intraperitoneal injection. 
After conclusion of this period of observation 
the cannula was removed and the groin wound 
was closed. All animals were placed in their 
cages so that they could be observed for 4 days. 
The number of survivors was recorded. Re- 
cipient animals were divided into seven groups. 

Group 1. Saline was injected into the peri- 
toneal cavities of two animals in the amount 
of 3 cc. per kg. 

Group 2. Three animals received an_ in- 
traperitoneal injection of strangulation obstruc- 
tion fluid in the amount of 3 cc. per kg. 

Group 3. Strangulation obstruction fluid (3 
ec. per kg.) along with neomycin (100 mg. per 
kg.) was injected into the peritoneal cavities 
of three animals. 

Group 4. Three animals were given small 
intraperitoneal doses of strangulation obstruc- 
tion fluid (0.2 cc. per kg.). 

Group 5. Strangulation obstruction fluid in 
the amount of 3 cc. per kg. was injected into the 
peritoneal cavities of three animals. These ani- 
mals had received three previous intraperitoneal 
injections of strangulation obstruction fluid 
(0.2 ec. per kg.) at weekly intervals. 

Group 6. In 4 animals a segment of strangu- 
lated bowel had been placed in a plastic bag 24 
hr. previously. This gave strict control over the 
time of exposure of the animals to their own 
fluid. After a control leukocyte count had been 
obtained, the plastic bag was torn so that the 
strangulation obstruction fluid was allowed to 
spread over the peritoneal cavity. 

Group 7. Strangulation obstruction fluid was 
autoclaved along with the surgical instruments. 
The altered fluid was then injected into the 
peritoneal cavities of two animals (3 cc. per kg.). 


RESULTS 
Group 1. The control animals which re- 
ceived saline exhibited a gradual rise in the 
concentration of circulating white blood cells. 
There were no fatalities (tables 1 and 2). 
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TABLE 1 


White blood cell values (X 10%) found in various 
groups of animals 


Group | No. dog | Control 2 hr. 4 hr. 8 hr. 
1 1 14.3 16.4 19.4 19.0 
11.5 12.2 12.2 14.8 
2 1 9.7 2.9 3.2 3.0 
2 6.5 3.0 1 ee 1.5 
3 6.3 3.4 1.5 1.6 
3 1 9.2 5.4 4.1 12.3 
2 6.1 3.1 4.3 10.5 
3 9.5 at 3.1 5.0 
4 1 9.7 9.0 12.8 38.2 
2 9.0 5.0 5.7 8.6 
3 11.4 6.1 5.2 9.1 
5 1 19.4 13.3 18.5 at:7 
2 17.2 6.7 9.4 17.5 
3 15.5 5.2 4.2 8.3 
6 1 59.8 5.9 Died 
2 30.0 3.6 Died 
3 16.9 3.7 Died 
4 26.0 5.9 Died 
7 1 14.3 6.2 6.0 13.1 
2 12.5 12.7 12.6 18.5 
TABLE 2 
Survivors in various groups 
1 2 2 
2 3 0 
3 3 3 
4 3 3 
5 3 3 
6 4 0 
2 2 


Group 2. The animals of this group experi- 
enced a rapid, sustained leukopenia from which 
they never recovered; 3 cc. per kg. proved fatal 
for all three dogs (tables 1 and 2). 

Group 3. The administration of neomycin 
along with the strangulation fluid resulted in a 
rather severe leukopenia which lasted 4 hr. 
After the elapse of 8 hr. all animals exhibited a 
significant increase in the number of circulating 
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leukocytes. None of these animals died (tables 
1 and 2). 

Group 4. Following the intraperitoneal in. 
jection of 0.2 cc. per kg. of strangulation ob- 
struction fluid all animals experienced a mild 
leukopenia after 2 hr. The leukocyte values were 
found to have increased to satisfactory levels 
after 8 hr. All animals recovered (tables 1 and 2). 

Group 5. After 2 hr. the immunized animal 
exhibited a substantial decrease in the con- 
centration of leukocytes. Satisfactory increases 
in these values were demonstrated after the 
passage of 8 hr. All animals recovered (tables 
1 and 2). 

Group 6. All animals that had experienced 
strangulation of a segment of ileum 24 hr. 
previously were found to have elevated leuko- 
cyte counts. Two hr. after rupture of the plastic 
bag with exposure to the accumulated fluid a 
precipitous drop in circulating leukocytes was 
found to have occurred. None of the animals of 
this group lived long enough for the 4-hr. blood 
count (tables 1 and 2). 

Group 7. Autoclaved fluid proved to be non- 
lethal when injected into the peritoneal cavities 
of normal dogs. A satisfactory leukocyte count 
was found after 8 hr. (tables 1 and 2). 


DISCUSSION 


Among the in vivo physiologic changes which 
resulted from the intraperitoneal injection of 
strangulation obstruction fluid were hemo- 
concentration and leukopenia.* A decrease in 
the number of leukocytes occurred concomitantly 
with an increase in the concentration of cireu- 
lating red blood cells. Strangulation obstruction 
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Fig. 1. Comparison of mean leukocyte values 
following injection of fluid alone and in combins 
tion with antibiotic. 
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Fie. 2. Mean leukocyte values following injec- 
tion of lethal (3 ec./kg.) and nonlethal (0.2 cc./kg.) 
doses of strangulation fluid. 


fluid has been demonstrated to contain bacterial 
cells of many varieties in large quantities.* Among 
those identified were Proteus vulgaris, B-hemolytic 
streptococcus, Escherichia coli and Clostridium 
welchti. A severe impairment in body defense 
mechanisms at the time of exposure of the 
animals to myriads of bacterial cells occurs 
when strangulation obstruction fluid is injected 
into the peritoneal cavities of normal dogs. 
The simultaneous injection of neomycin along 
with an otherwise lethal amount of fluid resulted 
in recovery of most animals.! This protective 
capacity of neomycin is exerted in spite of a 
precipitous leukopenia which is demonstrable 
2 hr. after the injection. Apparently the anti- 
biotics suppresses bacterial activity sufficiently 
during the crucial period until enough time has 
elapsed to allow for the return of effective defense 
mechanisms (fig. 1). Following the injection of a 
small dose of fluid (0.2 cc. per kg.) there was a 
slight drop in the concentration of circulating 
leukocytes thus effecting no real impairment in 
host defense. This was followed by a strong 
leukocytosis which enabled the animals to exert 
adequate protection (fig. 2). It is possible to 
create effective immunization against the 
leukotoxic component of strangulation fluid. 
All animals which received three previous sub- 
lethal injections at weekly intervals experienced 
an early leukopenic reaction, however, this 
was followed by a sustained, progressive leuko- 
tytosis. All these dogs recovered following 
intraperitoneal injection of fluid in amounts 
that proved to be lethal for unprotected animals 
(fig. 3). When toxic strangulation fluid was 
autoclaved its lethal potentialities were elimi- 


—— IMMUNIZED 


----NON-IMMUNIZED 


Fia. 3. Mean leukocyte values following injec- 
tion of strangulation fluid (3 ce./kg.) into im- 
munized and nonimmunized dogs. 


nated. One of the injected animals experienced a 
mild leukopenia reaction. The resulting decrease 
in the bacterial concentration of the fluid was 
probably a factor in eliminating its toxic char- 
acteristics. 

Previous experience has shown that it is pos- 
sible to remove the lethal component of strangu- 
lation fluid by high speed centrifugation (17,000 
rpm). The supernatant fluid was not toxic while 
the centrifugate killed normal animals following 
injection into the peritoneal cavity. Moreover, 
it was observed that the nontoxic supernatant 
fluid produced a leukocytosis when injected into 
normal dogs while the toxic centrifugate con- 
sistently effected a leukopenia.’ 


SUMMARY 


1. A severe decrease in circulating leukocytes 
consistently follows the injection of strangulation 
obstruction fluid (3 ce. per kg.) into the peri- 
toneal cavities of normal animals. The leukopenia 
persisted and the recovery rate was poor. 

2. When neomycin was given along with 
strangulation fluid (3 cc. per kg.) there was an 
early, marked drop in white blood cell counts. 
Later a leukocytosis developed and the survival 
rate was good. 

3. Smaller doses of strangulation fluid (0.2 
cc. per kg.) produced an early, slight drop in 
Jeukocytes. This was followed by a strong 
leukocytosis and all animals recovered. 

4. Immunized animals experienced an early 
decrease in circulating leukocytes following 
exposure to strangulation fluid (3 cc. per kg.). 
Later a leukocytosis developed with recovery of 
all animals. 
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plexus following industrial accidents has led us 


The increasing number of patients with neck- 
shoulder-arm pains after automobile accidents 
and unusual forms of contusions or stretch in- 
juries of the cervical nerve roots and brachial 


to consider the history, findings, and results of 
treatment in 486 patients. The persistence of 
pain, development of scalenus anticus syndrome 
and periarthritis, as well as the eventual medical 
status were considered in light of the work record 
and settlement of claims. — 

Our department felt that the wide divergences 
of medical opinion (by experts!) regarding the 
severity of the injury and medical treatment 
should be reviewed. In the study, it at once 
became evident that psychosomatic or other 
factors were present in many cases. The symp- 
toms often seemed to be out of proportion to the 
injury and objective medical findings, and im- 
plicated distant parts of the body. 

In cervical neck strains, or so-called “whip- 
lash” injuries following automobile accidents, 
or in patients who had had a forceful jar-type 
injury to the shoulder or arm, or sudden twist 
and stretch of the arm, the first impression by 
the patient often recorded was that the injury 
seemed trivial or minor, and he did not think 
that he had been hurt at the time of the injury. 

In patients with injuries to the chest, shoulder 

or arm, localized pains were noted for the first few 
hours, but later there was radiation of the pain 
and an apparent shift of the origin of the pain to 
the neck or shoulder. Some of these cases 
eventually developed full-blown neck-shoulder- 
arm-hand syndromes with or without signs of 
sympathetic dystrophy. 
The acute phases of the illness usually de- 
veloped hours or even days after the original 
injury, being noted on the average 3 to 6 hrs. 
after the trauma with the neck or shoulder pain 
coming on first. 

It should be noted at the time of the accident, 
a history of being dazed was often obtained. 
Our series has only a very rare case where un- 
consciousness was recorded. Nervousness and 


59 


DIAGNOSIS AND TREATMENT OF NECK-SHOULDER-ARM SYNDROMES 
WITH MEDICOLEGAL CONSIDERATIONS 


AVERILL STOWELL, M.D. 


Tulsa, Oklahoma 


emotional upset were described. As time passed, 
these symptoms often grew progressively more 
severe. During this acute phase there might be no 
objective neurologic findings, aside from tender- 
ness in the musculature of the neck, usually 
posteriorly but often anteriorly. Limitation of 
motion of the neck, muscle spasm, and splinting 
of the neck, were listed in the examinations. 

In shoulder, chest and arm injuries there were 
noted areas of tenderness and a disinclination to 
use the arm on the side of the injury. 

In 2 per cent of the 486 cases studied, a cervical 
disk syndrome developed and 3 cases were 
eventually treated by surgical removal of the 
disk. 

Although the patient considered himself at 
the end of 12 to 24 hr. to be severely hurt in many 
cases, 8 per cent did not seek medical consultation 
for a period of 72 hr., thereby making the doctor 
wonder just how serious the injury was. These 
particular individuals had consulted or had been 
approached by an attorney who had suggested 
medical consultation with one or the other of 
the orthopedic or neurosurgical clinics in the city. 

The x-ray examinations revealed either normal 
x-ray findings, straightening of the normal 
cervical curve, as compared with the normal, or 
limitation of anterior or posterior motion. I was 
impressed with difficulty in anterior motion or 
flexion of the neck in 36 per cent of these cases 
where no other findings were noted aside from 
complaints of pain on movement of the head 
during the examination. This limitation of an- 
terior motion with the chin placed forward onto 
the chest has not been adequately stressed in 
previous reports. 

A multiplicity of problems arose however, in 
patients with marked changes in the cervical 
spine x-rays who were seen shortly after the ac- 
cident or months later. A late change in severe 
neck injuries was calcification in the anterior 
ligament, indicating hemorrhage into this struc- 
ture. A common finding was the presence of osteo- 
arthritis with or without narrowing of the cervical 
disk spaces (fig. 1), or subluxations and fractures 
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(fig. 2), narrowing of the intervertebral disk 
(fig. 3), and other alterations. (Subluxations and 
other changes have been beautifully described 
by Dr. Jackson of Dallas.) 

The problem arose in these patients as to 
whether or not the x-ray findings of disk or other 
pathology in patients seen months after the 
whiplash injury, ligamentous strain or other 
mechanical alterations, were caused directly by 
the accident or whether they had pre-existed the 
accident. The problem also arose as to whether 
aggravation had occurred as a result of the 
injury, because the great majority of these pa- 
tients did not have symptoms referable to the 
neck, shoulder, or arm prior to the injury. 


TREATMENT 


It has been my impression that early treatment 
immediately after the accident should be insti- 
tuted. The patient should be hospitalized and 


Fig. 1. Osteoarthritis and cervical disk pathology at C-5, C-6 and C-7. 
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cervical traction utilized. The head, neck, 
shoulder, and arm should be kept as immobile ag 
possible during the first 72 hr., and the patient 
should be kept in bed. I prefer the use of a helmet 
type traction (fig. 4), utilizing a type of headgear 
that permits utilization of greater amounts of 
weight over an extended period of: time. I feel 
that traction during the first three days should 
be constant and uninterrupted. This is more ef. 


fective than intermittent traction, which allows{’ 


movement of the head, neck, and shoulder. The 
patient is given large doses of tranquilizers, 
muscle relaxants, and non-narcotic analgesics, 
Physical therapy in the form of ultrasound, heat 
and infra-red are given two to three times a day 
during the first week. Traction is then used for 
20 hr. a day for the next 7 days. At the end of 
the 10-day-period, repeat evaluation and x-ray 
examinations are carried out. It is often noted at 
this time in the severe cases, that the straighten 
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ing of the cervical spine may be greater than 
immediately after the accident, and that motion 
of the neck, especially of anterior motion, is 
more fixed. 

The patient is then usually discharged from 
the hospital and carefully followed at weekly 
intervals in the office, with continued utilization 
of physical therapy, traction at home, and muscle 
relaxants. In the mild or moderately severe in- 
jury, he is asked to return to work at the end of 
three to eight weeks. During this period, an in- 
tensive course of exercises of the neck, shoulder 
and arm is utilized. No collars are used. 

During the third week, possible complications 
may arise in these cases. Periarthritis of the 
shoulder may develop, symptoms and signs 
suggesting the presence of cervical disk pathology 
may make themselves manifest, in rare cases 
sympathetic dystrophy, or shoulder-hand syn- 
drome may be demonstrated, and finally, the 


Fig. 2. Localized osteoarthritic changes in disk pathology (without 
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presence of the development of a scalenus anticus 
syndrome may be noted. 

The post-traumatic scalenus anticus syndrome 
usually develops in a period of from one to three 
months after a ligamentous strain to the neck, or 
an injury to the chest, arm or shoulder. It is 
probably related to splinting of the neck and 
shoulder area. There is a complaint of neck, 
shoulder, and arm pain of rather diffuse type. 

In our series of cases, 9 per cent of the cervical 
whiplash injuries and 3 per cent of the chest, 
shoulder, and arm injuries have developed a 
scalenus syndrome. 


SCALENUS SYNDROME 


The patients who developed a scalenus syn- 
drome, complained originally of neck pain with 
occasional radiation into the distribution of the 
trapezius muscle. The pain then became dis- 
tributed to the shoulder area, anteriorly and 
laterally, with radiation downward into the 


narrowing of interspace) at C-6. 
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Fia. 3. Old fracture—dislocation of C-3, C-4 with minimal original neurological complaints i] 77 


time of injury. 


arm and hand due to muscle compression of the 
brachial plexus. The numbness usually noted in 
the whole arm, especially from the elbow to the 
fingertips, becomes localized in the ulnar area. 

The headache, associated with many of the 
whiplash injuries or ligamentous strains to the 
neck, originally noted in both occipital areas with 
radiation to the frontal area, became confined 
to the right or left side of the back of the head. 
The characteristic of this pain was a dull, 
diffuse ache. 

On examination, the patient showed in many 
instances, a diminution or absence of triceps 
reflex on the affected side or hypaesthesia of the 
ulnar area of the hand. The patient continued 
to show limitation of motion of the neck and the 
presence of muscle spasm in the neck. The most 
important single sign on examination was the 
ability of the examiner to reproduce the pain and 
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numbness by pressure in the supraclavicular are 
or scalenus triangle (fig. 5). Pulse obliteration 
tests, hyperabduction of the shoulder, and other 
maneuvers have not been reliable and I have 
been unable to alter the syndrome consistently 
by injection of the scalenus muscles with p 
caine. 

Cervica] traction is continued with th 4 numbn 
scalenus syndromes and physical therapy § jp com) 
utilized more intensively. If the medical regim4 gion, 
is unsuccessful at the end of two months and the The 
patient has continuation or progression in the previo 
symptomatology, surgical interference is recom} 4, of 
mended. at least 

Our results in the cases of surgical interferene4 should 
in the post-traumatic scalenus syndrome hav4 go, of 
been remarkably successful. Thirty-six out of 4 trneve 
patients with post-traumatic scalenus syndrom) eppyieg) 
had complete relief of the shoulder-arm pain anf thoroug 
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Fic. 4. Helmet type of cervical traction adjust- 
able to fit head. 


5. The sealene triangle 


numbness following section, and these cases were 
in compensation and liability problems prior to 
settlement. 

The operation I utilize is different from those 
previously described. I am convinced that sec- 


} tion of the muscle alone is inadequate and that 


atleast a 4-cm. portion of the belly of the muscle 
should be removed. Careful dissection and divi- 
sion of the fibrous bands originating from the 
ttinsverse processes of the sixth and seventh 
cervical vertebrae should be carried out, and 

decompression and examination of the 
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fifth, sixth, seventh, and eighth cervical nerve 
roots should be performed. The omohyoid muscle 
is resected in all cases. 

I have found a number of vascular changes 
which I feel are associated with the development 
of pain, especially with the presence of a “high- 
riding” subclavian artery, and aberrant arteries 
passing between the nerve roots of the brachial 
plexus. I have seen a number of aneurysms of 
the subclavian artery present distal to the scalenus 
muscle. The failure of the surgical results I feel 
is largely based on inadequate section of all 
components of the scalenus anticus muscle, 
especially the tendonous bands passing over the 
seventh and eighth nerve roots. Of 22 cases with 
persistent symptoms operated at other institu- 
tions, reoperation with complete muscle and 
ligament section has resulted in 19 cures. It 
behooves the surgeon and physician to study 
more seriously the scalenus anticus syndrome. 
Many of my patients have been treated pre- 
viously for bursitis, Pancoast’s tumor, disease 
of the shoulder, cervical disk, psychoneurosis, 
anginal pain, and arthritis. It is felt that in the 
past, diagnosis in many cases had been missed, 
and wrong diagnoses were made. The factors in- 
volved in the production of this syndrome with 
pain, numbness and weakness are essentially 
mechanical. The head, after an injury to the neck 
or shoulder, is held nearly as immobile as possible 
over a period of time to prevent pain, and over 
this period, the scalenus muscle tightens. A 
reflex arc then becomes established, resulting 
in pain and numbness. Although a highly nervous 
personality unquestionably contributes to the 
development of this syndrome, one must assume, 
however, that the psychoneurotic and psycho- 
somatic features are not the whole story as evi- 
denced by the results of surgical intervention 
prior to settlement or greenback poultice. Past 
failures in many cases are caused by inadequate 
operations. 

The ligamentous neck strain and these trau- 
matic causes of neck-shoulder-arm pain syndrome 
present a real problem from the medicolegal angle. 
Gotten has written an extremely interesting 
article concerning a survey of 100 cases of whip- 
lash injury after settlement of litigation. He 
brought out the fact that 88 patients showed very 
few symptoms following settlement. 

Our department is in complete agreement with 
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this summary because of the fact that 20 of our 
patients returned to work immediately after cash 
settlement. How are we to evaluate these pa- 
tients in regard to testimony in court? 

I feel that these patients should be seen on four 
or five different occasions in the early stages and 
be hospitalized during the acute phase if for no 
other reason than to observe the response to 
treatment, the patient’s reaction to surroundings, 
the desire of the patient to accept treatment, the 
opinions of the house staff and nurses on the 
ward in regard to the severity of the pain, the 
necessity of narcotics or analgesics and various 
other factors. X-ray studies should be considered 
seriously, as in almost all severe injuries in and 
about the neck and shoulder associated with neck 
pain there is straightening of the normal cervical 
curve and limitation of anterior, posterior motion. 
In most of the patients with normal x-rays, it is 
felt that there has been an exaggeration of the 
symptomatology, but in two patients, observed 
over a period of 4 years, there has been continua- 
tion of pain after settlement. Although the 
injury is often used as a convenient lever for 
personal gain, there are a portion of the patients 
who do have legitimate symptoms and findings 
which persist over an extended period of time. 
It should likewise be noted that injuries to the 
neck, shoulder and arm may superimpose the 
development of a scalenus anticus syndrome 
in an often apparent psychoneurotic individual. 


Vol. 


SUMMARY 


Symptoms of 63 per cent of the patients wh 
complain of whiplash injuries to the neck as; 
result of an automobile accident (or accident jp. 
curred at work) should clear up in a period oj 
eight to ten weeks. Approximately 9 per cent 
will show persistent symptomatolegy over ; 
period of one year. He 

It is our impression that emotional and psycho. 
somatic features have been encouraged ani 
abetted by extraneous factors such as litigation 
and the “neéessary” conferences with leg 
representation. These patients should be treated 
early and returned to work early. 


1151 South Peorva 
Tulsa, Oklahoma 
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INDIVIDUAL MANAGEMENT OF PATIENTS WITH BLEEDING 
DUODENAL ULCER* 


Georce A. Hiaarns, M.D. 


Kansas City, Missouri 


Hemorrhage is the most frequent and serious 
complication of duodenal ulcer and indications 
are that this complication is occurring in ever 
greater frequency with man’s increased life 
span’? Although the source of bleeding in 
massive upper gastrointestinal hemorrhage can- 
not always be determined clinically, duodenal 
uleer comprises by far the greatest percentage of 
such cases. 

In the management of such patients, assuming 
that the diagnosis is clear, the problem resolves 
itself into weighing the dangers of a major opera- 
tion in an acutely ill patient against the possi- 
bilities of continued bleeding and death from 
exsanguination. Other factors, such as the avail- 
ability of adequate blood replacement, a capable 
operating team and facilities and the presence of 
other complicating diseases, as well as the need 
for definitive operative treatment for the under- 
lying ulcer may be determining factors in the 


of therapy selected. 


Three approaches to the problem of bleeding 
duodenal ulcer may be taken: (a) Early operation 
of all patients as a routine; (b) cuvative medical 
management of all patients; and, (c) manage- 
ment of each patient on an individual basis. 
Stewart* has been one of the chief advocates of 
early operative intervention of all patieuts with 
acutely severely bleeding ulcer who meet his 
criteria, based chiefly on reduction of the circulat- 
ing red cell mass as determined by the T-1824 
method to less than 60 per cent of normal, and 
his results based on a large series of patients have 
been excellent. It is his contention that one 
cannot determine definitely whether hemorrhage 
has ceased or will return again, and since the risk 
of operation increases with the duration of 
hemorrhage, early operation is indicated as a 

*From the Veterans Administration Hospital, 
Kansas City, Missouri and the Department of 
Surgery of the University of Kansas Medical 
School, Kansas City, Kansas. 

Associate Professor of Surgery, University of 
Kansas Medical School and Chief, Surgical 


tvice, Kansas City Veterans Administration 
Hospital. 


routine measure. Although advocates of the 
strictly nonoperative management of these pa- 
tients are in the minority, certain authors such 
as Snapper® believe that the injudicious use of 
blood transfusions and increased operative inter- 
vention have actually increased the over-all mor- 
tality rate in gastrointestinal hemorrhage. In the 
study to be presented here, the third or individual 
approach in the management of patients with 
acute hemorrhage from duodenal ulcer has been 
followed. 

Comparative results in the management of 
bleeding ulcer reported in the literature show a 
considerable difference in the overall mortality 
rates, varying from 2.5 per cent to 30 per cent.®: ® 
Among the reasons for this discrepancy are dif- 
ferences in the age span as well as the nutritional] 
status and social background of the patients 
being treated. However, the chief reason for this 
wide variation in results is probably a difference 
in the definition of what constitutes severe upper 
gastrointestinal bleeding. For this reason, certain 
authors have laid down strict criteria which a 
patient should meet to be included under this 
heading. Mixter, Imparato and Hinton® have 
defined massive bleeding as follows: (a) Recent 
acute severe melena or hematemesis or both; (b) 
admission hemoglobin level of 7 gm. or less, 
and/or red blood count of 3 million or less; and, 
(c) clinical hypotension with rapid pulse on ad- 
mission usually with concomitant signs of 
hypovolemic shock. Welch, Allen and Donaldson’ 
consider the patient to have massive hemorrhage 
provided: (a) The hemoglobin level has fallen to 
7 gm. or below; or, (b) the patient has required 
5 or more transfusions during the period of 
hospitalization. Atik and Simeone? categorize 
evidence of gastrointestinal bleeding as follows: 
(a) Clinical evidence of hemorrhagic shock; 
(b) syncope related to hematemesis or melena of 
more than one liter estimated; and, (c) con- 
tinued blood loss during the period of one week 
at no time sufficient to cause syncope or shock 
but enough to cause a hematocrit reading below 
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25 and a hemoglobin concentration below 8 gm. 
per 100 cc. Stewart’s’ definition of massive bleed- 
ing constituting an indication for operation 
routinely is as follows: (a) Gross bleeding in the 
upper gastrointestinal tract within one week; 
(b) a circulating red cell mass reduced to less 
than 60 per cent of normal as measured by the 
T-1824 vital dye method, or a red blood count of 
2.5 million per cu. mm. or less. 

Although the establishment of set criteria 
which must be met before a patient can be in- 
cluded under the diagnosis of massive bleeding is 
desirable, it is obvious that strict adherence to 
such criteria is utterly impossible. For example, 
patients bleeding at a rapid rate as evidenced by 
massive hematemesis as well as melena may be 
given early and rapid transfusions of whole blood 
so that their laboratory findings never reach 
the low levels outlined by some of the above 
authors. Likewise, other patients, such as case 
no. 7 presented in Table 2, may bleed sufficiently 
to cause death with such rapidity that neither 
hematemesis nor melena occurs and without 
measurable alteration of the hemoglobin or 
hematocrit levels. On the other hand, patients 
with chronic bleeding over a long period of time 
with a superimposed episode of minor blood loss 
may present with an extremely low level of 
hemoglobin and hematocrit as well as a reduced 
red cell volume and yet respond to nonoperative 
treatment. In general, however, most surgeons 
encounter little difficulty in classifying any indi- 
vidual patient as having massive gastrointestinal 
bleeding based on the overall clinical picture. 
Although lacking any strict laboratory measure- 
ments, the definition of such a patient by 
Mathewson and Sugar‘ is an excellent description: 
“Sufficient bleeding to cause sudden weakness, 
dizziness or syncope, often almost immediately 
followed by vomiting a large amount of blood or 
by the passage of a large tarry stool and often 
by both. The victim is pale, cold and sweating, 
slightly cyanotic, restless and thirsty.”’ The pulse 
is rapid and of decreased quality and the blood 
pressure is unstable. The hemoglobin and hema- 
tocrit levels are decreased. 

The present study was undertaken in an effort 
to determine the effectiveness of the method of 
treating patients with acutely severe bleeding 
duodenal ulcer in this 500 bed General Surgical 
and Medical Veterans Administration Hospital 
during the first five years of its existence. During 
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this period October 1952 until October 1957, 
there were 1053 admissions to the hospital be. 
cause of duodenal ulcer. Of these admissions 9% 
were treated for massive hemorrhage. This study 
is concerned with these 98 patients having 
massive hemorrhage due to duodenal ulcer proven 
by operation, by roentgenographic study or by 
autopsy. Massive upper gastrointestinal bleeding 
from other sources is not included in the study, 
During this period the general plan of treatment 
of such patients has been as follows: patients 
are admitted tothe gastrointestinal section of the 
Medical Service, although they may be admitted 
to other sections of the Medical Service or directly 
to the Surgical Service when beds are not avail- 
able on the gastrointestinal section. Following 
admission to the Medical Service, clinical evalua- 
tion of the patient is made and laboratory studies 
are undertaken. The possibility of blood dyscrasia 
as a contributory cause of bleeding must be kept 
in mind. In most instances nasogastric suction is 
instituted and the patient is treated with anti- 
cholinergic drugs and antacid therapy. Whole 
blood is administered liberally as indicated by 
the laboratory findings and the condition of the 
patient. When the patient is admitted to the 
Medical Service, the Surgical Service is notified 
of the admission and a member of the Surgical 
Service sees the patient and follows him during 
the acute phase of management. The pulse rate 
and blood pressure as well as the clinical appear- 
ance of the patient are checked frequently and 
recorded. The objectives of treatment have been 
to follow this general plan of treatment and to 
advise operation only when it appears that hemor- 
rhage will not be controlled with conservative 
management. In other words, operation is recon- 
mended only when bleeding persists at a rapid 
rate or when there is a recurrence of active bleed- 
ing once bleeding has been controlled. The neces- 


TABLE 1 


Summary of patients treated for duodenal ulcer 
with massive hemorrhage, 1952-57 


All duodenal ulcers treated. 1,053 
Massive hemorrhage. .... 98 


2 (5.5%) 
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TABLE 2 
Case summaries on 8 patients who died with bleeding duodenal ulcer during a & year period 
Patient Age Complicating Disease Clinical Summary Autopsy Findings 
(1) D. C. B. 32 | Severe portal cirrhosis | Subtotal gastrectomy for | Severe portal cirrhosis 
Drug addiction bleeding duodenal ulcer | Hemorrhagic _ gastritis 
Alcoholism 20 hrs. after onset of and enteritis 
bleeding. Had moderate | Esophageal varices with 
bleeding postoperatively. erosion 
Developed delirium and 
coma. Died 3rd postop- 
erative day. 
(2) D. D. M. 69 | Heart disease with au- | Developed hematemesis | Acute coronary throm- 
; ricular fibrillation and melena 5 days after bosis as well as old 
Previous history of admission. 24 hrs. after healed myocardial in- 
coronary occlusion onset of bleeding had sub- farction 
Nutritional deficiency total gastric resection 
and weight loss for bleeding duodenal 
‘ ulcer. Died suddenly on 
4th postoperative day. 

(3) R. D. H. 58 | Far advanced broncho- | Terminal care for advanced | Bronchogenic carci- 
genic carcinoma with carcinoma. Died within noma with cerebral 
cerebral metastases few hours after 2nd mas- metastases 

sive tarry stool. Duodenal ulcer with 
eroded vessel in base 

(4) D. M. 60 | Bronchogenic carci- | Terminal care for broncho- | Metastatic broncho- 
noma with recurrence genic carcinoma. Hema- genic carcinoma in 
following pneumon- temesis and melena and skeleton and medias- 
ectomy died suddenly 11 months tinum 

after admission to hospi- | Duodenal ulcer with 
tal. eroded vessel in base 

() P. J. J. 54 | Severe pulmonary em- | Developed hematemesis and} Pulmonary emphysema 
physema with cyano- melena 8 days following severe 
sis at rest admission and died within} Cor pulmonale 

12 hrs. Duodenal ulcer with 
eroded vessel in base 

(6) G. P. W. 62 | Severe cirrhosis of the | Hematemesis and melena | Cirrhosis of liver, far 
liver treated with esophageal advanced 

Chronic alcoholism tamponade. Bleeding re- | Gastric and esophageal 

Malnutrition curred 20 hrs. later and erosions 

Delirium tremens patient died suddenly. Duodenal ulcer with 
eroded vessel at base 

() J. H. 59 | Malnutrition, anemia | Admitted because of vomit-| Duodenal ulcer with 

Weight loss ing but no history of hemorrhage 
hematemesis or melena | Massive dilatation of 
Hgb.8.3 gm.onadmission.| stomach due _ to 
On second hospital day chronic obstruction 
developed shock and died | Malnutrition 
suddenly without hema- 
temesis or melena. 

(8) J. P.C. 61 | Hypertensive cardio- | Treated for massive bleed- | Duodenal ulcer with 
vascular disease with ing for 4 days, receiving hemorrhage 
early failure 14 units of blood before | Cardiac hypertrophy 

Obesity death. Chronic pyelonephritis 
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sity of frequent and careful observation of the 
patient to determine continued bleeding or to 
detect recurrence of hemorrhage is obvious if this 
plan is to be followed. In general, patients in the 
older age groups or those considered to be poor 
risks because of other reasons are considered to 
be candidates for operation earlier than the 
younger and good risk groups. An additional 
indication for early operation has been a limited 
supply of compatible blood in a patient having 
one of the less common blood groupings. 

In the vast majority of patients little difficulty 
is encountered in establishing the diagnosis 
based on the history and physical findings. When 
diagnostic difficulties do occur, use of roentgeno- 
graphic studies of the upper gastrointestinal 
tract following the ingestion of barium may be 
helpful. Although this can be done safely in the 
acute bleeder if care is used, unnecessary move- 
ment of the patient is avoided and roentgenologic 
examination is done only when there is serious 
doubt concerning the source of bleeding. The 
bromosulfalein test for liver function and other 
liver function tests have been found useful only 
rarely. 

Under this plan of management each patient 
is handled on an individual basis. The decision 
as to whether conservative management should 
be continued or whether operation is indicated 
is based upon an over-all evaluation of the clinical 
and laboratory picture and upon the patient’s 
progress while under treatment and observation. 
Immediate care of the patient is under the super- 
vision of the resident staff with close supervision 
and consultation by the full time staff in Medi- 
cine and Surgery. As might be expected under 
such a team plan of management, occasional 
differences of opinion have arisen. These differ- 
ences occur chiefly when the Surgical Service 
believe that conservative management should be 
abandoned in favor of operative intervention and 
members of the Medical Team believe that the 
patient will stop bleeding with further conserva- 
tive management. This study was undertaken to 
determine the over-all results of such a team plan 
of management. In order to accomplish this, the 
records of all patients coming to operation 
because of massive bleeding duodenal ulcer 
were reviewed. All deaths due to bleeding duo- 
denal ulcer without operation were also reviewed 
to determine whether patients were dying because 
of undue procrastination or mistaken diagnosis. 
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An over-all autopsy rate, of approximately % 
per cent in this hospital, ensured completeness of 
the study. A statistical summary of these patients 
is outlined in Table 1. 

Of the 98 patients with massive bleeding 
secondary to duodenal ulcer, 36 came to operation 
with 2 deaths, an operative mortality of 5.5 per 
cent. A standard three-quarters gastric resection 
with re-establishment of gastrointestinal con. 
tinuity by the Hofmeister method was done in 
most instances. Of the remaining 62 patients who 
were treated without operation there were § 
deaths, a mortality rate of 9.6 per cent. It should 
be emphasized that the term “medical manage. 
ment” has been avoided since vigorous supportive 
treatment was not followed or indicated in most 
of the fatal cases in this group. Of the 8 patients 
who died, 2 following operation and 6 without 
operation, autopsy studies were done on all 8 
patients. A brief resume of these 8 patients is 
tabulated in Table 2. 

Little can be added to the information con- 
tained in Table 2 on patients no. 1 and no. 2, the 
two deaths following operation. In neither case 
could death be attributed to technical error. 
It is likely that patient no. 1 would have died 
from continued bleeding had not operative inter- 
vention been done. Although patient no. 2 
survived operation he died suddenly on the 4th 


postoperative day from acute coronary thrombo- 
sis. The operation in all likelihood contributed 
TABLE 3 
Postoperative complications occurring in 16 of 
36 patients 
Major: 
Homologous serum hepatitis...............- 1 
* Coronary thrombosis:: 1 


Minor: (Insufficient to prolong hospitalization 


significantly) 
Postoperative 7 
Electrolyte 2 


Stoma slow to 
Difficulty in maintaining weight..........-- 


* Postoperative deaths. 
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tely [to this, although the inability of such patients 
ness offto withstand massive hemorrhage is well known 
atients Zand it is likely that this patient would have suc- 


cumbed had operation not been done. Patients 


leeding§no. 3, no. 4, no. 5 and no. 6, who died without 
eration} operation all had fatal complicating diseases and 
5.5 perfthere was no indication for operative intervention. 
section! Patient no. 7 is of interest because he died from a 
| con-tbleeding duodenal ulcer without evidence of 
lone intacute hematemesis or melena. Because of severe 
ts who|depletion secondary to malnutrition and chronic 
were §blood loss a minor degree of acute hemorrhage 
should} was sufficient to cause death. Patient no. 8 is the 
anage-fonly instance in the 5-year study in which opera- 
vortive} tion was recommended by the Surgical Service 
n most?and the patient died from continued bleeding 
atients| without operative intervention. Although this 
rithoutf patient was a poor candidate for operation be- 
all 8fcause of obesity, hypertensive cardiovascular 
ents is} disease and chronic pyelonephritis, and might well 


n con- 


have succumbed had operation been done, it is 
possible that subtotal gastrectomy undertaken 


2, thefearly in the course of bleeding might have been 
case § successful. 


error. 
e died 
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no, 2 
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An outline of the postoperative complications 
occurring in the 36 patients is tabulated in 
Table 3. Although complication occurred in 16 
of the 36 patients, in only 4 patients were the 
compiications of sufficient importance to prolong 
the hospital stay. In fact, these complications 
dare not unlike those one might expect to find in a 
group of patients of similar age having elective 
gastrectomy. Although patients with massive 


16 of}bleeding from duodenal ulcer often appear and 


tion 


— 


are desperately ill, they usually have excellent 
recuperative powers once the bleeding has been 
controlled and the blood volume returned to a 
normal level. This is due to the fact that most 
such patients, unless they have complicating 
incidental disease, are in good general condition 
with a normal nutritional balance until the 
sudden onset of bleeding. If operation is carried 
out early before the patient’s general and nutri- 


: fre reserve have been depleted by prolonged 


bleeding, excellent over-all resultscan be expected. 


SUMMARY 


A study of 98 patients treated for massive 
hemorrhage from duodenal ulcer during a 5-year 
period has been made. Subtotal gastric resection 
was carried out on 36 patients while the remain- 
ing 62 patients were treated without operation. 
On the basis of this study the following conclu- 
sions appear justified. 

1. Patients with bleeding duodenal ulcer can 
best be managed on an individual basis. 

2. In general such patients are able to with- 
stand operation well despite the presence of inter- 
current disease. Once the bleeding has been 
stopped the further course is comparable to that 
following interval gastric resection. 

3. Early operative intervention is indicated 
unless bleeding can be brought under control 
quickly by medical means. 


University of Kansas Medical School 
Kansas City, Kansas 
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POWER LAWN MOWER INJURIES 


N. McCuure, Jr., M.D., F.A.CS. 
Atlanta, Georgia 


Power lawn mower injuries can cause loss of 
life, limb, eyesight and other permanent. dis- 
abilities. They may be financially as well as 
physically crippling. If the present trend con- 
tinues, they may soon be regarded as a major 
cause of disability from home accidents. 

Ten years ago injuries inflicted by power lawn 
mowers were regarded as freakish and unusual. 
Today in many areas such injuries are common 
during the lawn mowing season. Through the 
intervening years doctors have encountered such 
cases with increasing frequency. The increase 
in the number of these injuries has apparently 
paralleled the production and sale of power lawn 
mowers which in turn is related to suburbaniza- 
tion and our increasingly mechanized way of life. 

According to the United States Department of 
Commerce statistics, only 362,249 power lawn 
mowers were manufactured in the United States 
in 1947. This number increased to 1,927,726 in 
1954. The Lawn Mower Institute estimates that 
314 million were sold in 1957, and that by the 
end of 1957 approximately 12 million were in 
use! (fig. 1). Over 90 per cent of the mowers 
currently sold are of the rotary type. Most of 
these machines are owned and operated by indi- 
vidual families, but some are used by industrial 
companies, country clubs, cities, highway depart- 
ments and farms. These figures, and this trend is 
of considerable significance in the medical pro- 
fession as well as to business men who manu- 
facture and sell lawn mowers. 

Since these machines are in such common 
usage it is unnecessary to describe them. It 
would be wise, however, to point out that approxi- 
mately 30 per cent of all power lawn mowers 
are made by companies whose primary objective 
is to turn out a low priced, sometimes poorly 
constructed, machine for a profit.1 These com- 
panies have given little or no consideration to 
safety features of their products, and some do not 
bother to caution the buyer of the machine about 
its inherent dangers. The low cost of these mowers 
make them attractive to the unsuspecting cus- 
tomer. On the other hand, some of the more 
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reputable manufacturers have attempted 
construct mowers which meet rigid safety stand 
ards. These also usually attach a card or bookle 
of instructions regarding the proper operation 9 
the machine and emboss special warnings at 
danger points on the machine housing. Fail 
to do this is certainly negligence on the part 
the manufacturer. 

The assortment of trauma inflicted, direct) 
or indirectly, by these machines is about a 
varied as that seen in warfare. Wounds cml 
duced by two methods: (1) by direct contact wi 


12,000 Fia. 2 
lobe. Ce 


1,927,726 


NUMBER POWER MOWERS 
MANUFACTURED 


362,249 ) 


1947 1954 1957 IN USE 
Fig. 1 


the machine, or (2) by a missile being throw! 
by the machine. They are classified as follows: 


I. Contact wounds 
a. Contusions and abrasions 
b. Direct cutting wounds | 
c. Belt or chain injuries 
d. Burns 
e. Secondary infections—including tetanus 
II. Missile wounds 
a. Contused wounds (usually skin) Fig. 3 
b. Penetrating and or perforating wounds off Morgan 
any organ or body cavity. 
d hin the most 
2 caused b 


Among the contact wounds, those produced) belt a 
by the rotary mower blade itself are obviously produced 
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0 Fig. 2. Piece of wire thrown by rotary mower. Entered between the eye—deeply embedded in temporal 
lobe. Courtesy Dr. Fleming L. Jolley. 


OW! 
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tanus 


Fig. 3. Eye injury caused by rock thrown by rotary mower. Enucleation necessary. Courtesy Dr. 
ds off Morgan B. Raiford. 


the most serious and most frequent. Belt injuries damaging. However, neither of these are fre- 
caused by catching one or more fingers beneath quent. Burns may result from contact with the 
juced@ belt are generally not serious. Chain injuries hot engine exhaust or an explosion of gasoline 
ously Produced in a similar manner may be more while refilling the tank while the motor is running 
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or is hot. Miscellaneous abrasions and contusions 
caused by a wheel or other part of the machine 
striking a foot or toe are usually minor. 
Missiles thrown by the rotary mower may 
strike or penetrate any area or organ of the body. 
Wounds of most organs of the body from the 
brain to the bladder have been reported. While 
the majority of these wounds are caused by ob- 
jects such as nails, wire, stones, glass, bones or 
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TEAR BY METAL 
COAT HANGER 


COLLAPSED UPPER 
LOBE OF LUNG 


METAL ENTERED 
RIB SPACE AND 
PROCEDED 
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EMBEDDED 
IN 
LIVER 


Fia. 4. Two pieces of wire thrown by rotary 
mower. One perforating lung, diaphragm and 
liver; the other penetrating the neck posteriously. 
Courtesy Dr. J. W. Daniel, Jr. and Dr. J. K. Quat- 
tlebaum. 
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Fic. 5. Missile thrown by rotary mower entered abdomen, perforated bladder, and two loops of iliuy 
thru-and-thru, exit from buttock. Courtesy Dr. J. M. McGehee. 
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bolts being picked up and thrown by the ro 
blades, some are caused by a blade itself bei 
detached and hurled. It is to be remembe 
that the cutting blades of the rotary mower 
at the rate of 2000 to 4000 rpm and that 
constitutes a potentially tremendous propulsiy 
force as well as a powerful cutting force. Examp) 
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Fie. 6. Amputation of four fingers by rotary 
power mower. Courtesy Dr. C. F. Holton. 
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Fig. 8. Wire driven into the foot and out the 
ankle by rotary mower. 


of the various types of wounds are shown in 
figures 2 through 11. 

The late complication of tetanus, and death 
therefrom, has been reported several times as 
occurring secondary to: power lawn mower 
wounds, 


of 


In an attempt to determine the magnitude of 
the problem of power lawn mower injuries in 
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Fis. 7. Amputation of mid finger and laceration of end of ring finger by rotary mower. 


Georgia, the Home Safety Division of the Georgia 
Department of Public Health, in cooperation 
with interested private physicians conducted a 
survey of one half the physicians in private 
practice throughout the State. Questionnaires 
were answered by 43 per cent of the doctors who 
received them. The study included accidents seen 
by the physicians during the years 1955 and 1956. 
Details of this survey are published elsewhere.* 
However, 226 physicians reported 794 power 
lawn mower injuries for that period of time. The 
statisticians conservatively estimated that this 
figure probably represented about one third of 
the actual number of injuries occurring. A statis- 
tical analysis of the data is shown in tables 1, 2, 
3 and 4, which are self-explanatory. 

From the foregoing comments and illustrations, 
one would be justified in drawing the following 
conclusions: 

1. The number of power lawn mowers manu- 
factured, and sold to the American public has 
greatly increased during the past 10 years. 
Paralleling the wide use of these machines there 
has been a great increase in the number of injuries 
caused by them. 

2. Most of these injuries are not serious, but 
some cause loss of life, limb, eyesight and other 
permanent disabilities. 
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Fig. 10. Amputation of toes by rotary mower 
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Fic. 9. Amputation of foot by rotary mower. Courtesy Dr. Richard Hoover Gas. 
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Fic. 11. Division of achilles tendon, posterior tibial vessels and nerve, laceration of tibia by rotary 
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mower. 
TABLE 1 
Accidents reported and type of mower involved 
Type of Mower Number Per Cent 
Meme rotary............., 40 5.4 
Type not indicated.......... 32 4.3 
| 737 100.0 
TABLE 2 
Injuries reported and manner of injury 
Manner of Injury Number Per Cent 
Injuries by direct contact 
553 69.6 
Injuries by objects thrown 
241 30.4 
Total injuries.............. 794 100.0 


3. The economic loss to the patient or family 
involved in such an accident may be appreciable. 

4, The gasoline rotary mower is involved in 
the greatest number of the serious accidents and 
is therefore the major ¢ause of disabilities. In 
contrast, the reel type mower is a relatively safe 
machine. 

5. Many of the accidents are caused by negli- 
gence or carelessness on the part of the operator 


TABLE 3 
Manner of injury and portion of body involved 
Injuries by with Per Cont 
Fingers or hand. <. 143 25.8 
| 553 100.0 
Injured by Objects Thrown by Mower 
Lower extremities. .......... 167 69.3 
Upper extremities. .......... 12 5.0 
Head and neck (excluding 
TABLE 4 


Injuries that developed complications or 
permanent disability 


Effects of Injuries Number Per Cent 
Developed complications. .... 74 9.3 
Resulted in permanent dis- 
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of the machine, but 30 per cent are caused by 
objects being thrown by the blades. Among the 
most serious of these are eye injuries which 
constitute 16.2 per cent of this category. 

6. If the present trend continues, the rotary 
power lawn mower may become a major cause of 
disability from home accidents. 

From the above observations we would like to 
make the following recommendations: 

1. That physicians, medical and safety or- 
ganizations, and insurance companies, bring this 
matter to the attention of the public by means 
of safety education programs. Such programs 
should stress accident prevention and could be 
similar to those on water and firearm safety. 

2. That all manufacturers of power lawn 
mowers should be encouraged, and possibly re- 
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quired by law, to build only machines meeting 
certain minimal safety requirements. 


3. That purveyors of power lawn mowers be J, 
required to instruct the purchasers on the safe ], 


operation of the machines. 


Application of the above recommendations | 


offers a challenging opportunity to those inter- 
ested in the subject -of accident prevention. 


Buckhead Clinic 
3451 Peachtree Rd. 
Atlanta, Georgia 
REFERENCES 
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Recent years have brought forth tremendous 
trides in surgical skills. It is an everyday oc- 
urrence to handle an unusual and an extremely 


omplex case that would have been passed over 
1 few years back since we at that time were 
neapable of offering help. 

The tremendous strides in clinical surgery 
ave been attained through constant attention 
o detail and through a strong, aggressive re- 
earch program in many centers. 

At times, we enjoy sitting back and reviewing 
what we can accomplish in the operating arena. 
je have an attitude of complacency, not stopping 
to realize that the most tedious, difficult, and 
omplex surgical procedure expertly performed 
s of little value to the patient developing a major 
anesthetic complication. 

Surgeons today must rely on the inherent 
kill and clinical experience of an anesthesiologist. 
Our early postoperative result is as dependent 
n the presence or absence of an anesthetic com- 
plication as it is on the surgical procedure itself. 

Few people stop to realize what transpires dur- 
ing an anesthetic or what major physiologic and 
biochemical changes the anesthetic agent pro- 
duces. The choice of an agent may be left up to 
n individual who is not considering the safest 
method but rather the quickest method to obtund 
he patient and have the stage set rapidly so that 
a busy team wastes no time. In some areas the 
bther extreme is in vogue. A slow, meticulous 
surgeon may feel strongly that the length of an 
anesthetic is of no importance as long as his 
surgical technique is perfect. 

How many actually have taken the time to ask 
hbout the safety of various anesthetic machines 
in use at their particular institution? Is it pos- 
ible to interchange tanks or connections of 
oxygen and anesthetic gasses? In most new 
machines the latter difficulty cannot occur; how- 
ever, numerous instruments are still in use 
where this might lead to a catastrophe. These 
ure simple mechanical things and perhaps our 
consideration should be directed at more funda- 
mental problems. 

It would appear from published experience 
pnd from recent experimental observations that 
t is time to make a more critical appraisal of 
artificially induced sleep and the changes that 

anspire. The most basic question is what we 
Wish to accomplish during anesthesia in regard 
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APPRAISAL OF ANESTHETIC TECHNIQUES 


to maintaining adequate oxygenation, stable 
arterial pH and pCO». Should we strive to main- 
tain the above determinations at normal active 
waking levels or should these various changes be 
more comparable to those occurring during 
normal sleep? 

Very little work concerning these changes 
during normal sleep has been reported; however, 
it has been conclusively shown that peripheral] 
oxygen desaturation (88 to 92 per cent) and slight 
CO: retention does occur. Animal experimenta- 
tion using a devise that allows the animal, totally 
dependent on a respirator for survival, to control 
the volume of each breath and to set the respira- 
tory rate by his own biochemical and respiratory 
demands have confirmed these observations in 
regard to anesthesia. For prolonged periods the 
animal will maintain normal pH and pCOs, 
but will elect an oxygen saturation of 86 to 92 per 
cent. The addition of excess oxygen to such an 
animal has produced cardiac arrest in the 
laboratory. 

Another facet is hyperventilation which is 
commonly used in modern anesthetic technique. 
It has been shown that forced hyperventilation 
can cause electroencephalographic changes and 
neurologic deficits even in the awake patient. 
Most commercially available respirators and 
assistors use hyperventilation to control the 
patient’s respiratory efforts, thus blowing off 
carbon dioxide and elevating arterial pH. These 
changes can at times yield serious consequences. 

This is not to be construed to defame modern 
anesthetic endeavors. It is, however, an appeal 
for surgeons and anesthesiologists alike to stop 
and consider the pros and cons of various anes- 
thetic procedures as to their type and duration. 
It is hoped that some of the concentrated efforts 
that have gone into such recent developments as 
arterial replacement, extracorporeal circulation, 
etc., will not now be idle but will be applied 
to the anesthetic state for a better and more 
physiologic understanding of the changes that 
occur. With this better understanding and per- 
haps more work on what we really should be 
obtaining under anesthesia, it is conceivable 
that the present day catastrophe of “anesthetic 
cardiac arrest’? might virtually disappear from 
our operating rooms. 

Sam E. STepHenson, Jr., M.D. 
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Book Reviews 


The editors of THE AMERICAN SURGEON will at 
all times welcome new books in the field of surgery 
and will acknowledge their receipt in these pages. 
The editors do not, however, agree to review all books 
that have been submitted without solicitation. 


Stedman’s Medical Dictionary. Edited by NoRMAN 
B. Taytor, Williams and Wilkins Company, 
Baltimore, 1957. 

The new edition (1957) of this well known dic- 
tionary brings it up to date with the inclusion of 
many new medical terms. This edition has a 
variety of plates and tables, and the illustrations 
are adequate. The print is small but easily read- 
able. 

A very distinct inconvenience is present in the 
fact that each thumb index is for two letters of 
the alphabet rather than one. The result is that 
in actuality, only one-half of the alphabet is 
thumb indexed for speedy reference. Excluding 
this inconvenience, this dictionary is most ade- 
quate for use by members of the medical and allied 
professions. 

Roger D. Scorr} M. D. 


78 


Operative Surgery, Volume 6. By CHARLES Row 
AND RopNey Smita, F. A. Davis Company 
Philadelphia, 1957. 

The authors continue in this volume of their 
series on operative surgery to present an exeellen| 
atlas-text. Well prepared illustrations 
one-half of each page, with a brief deseriptiy 
text occupying the other half. 

The contents of this volume are: The Hand 
Amputations; Plastic Surgery; and Gynecol 
and Obstetrics. The Hand is well covered # 
considerable practical information; and the te 
viewer considers this section to be outstanding 
Amputations are well covered in this particular 
section. The section on plastic surgery is limp 
in its coverage but presents some of the me 


common defects requiring plastic repair. Thy 


section on gynecology and obstetrics is well pr 
sented and would be most useful to those 
surgeons performing pelvic surgery. With th 
exception of the description of the cesareal 
section, this entire section is devoted to gyne 
cologic surgery. 


This volume is recommended for those surgediy 7 
who desire a well prepared, well illustrated ai “93 


easily readable atlas-text of operative surgery 
Roger D. Scort, M.D. 
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